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THE SITUATION AT MONTREAL, CaNapDa.—A week ago we had occasion 
to refer to the uneven conditions obtaining in the gas supply of Montreal, 
which variable state is directly traceable to the competition for business 
that exists between the old Montreal Company and the Consumers 
Company ; nor can it be said that the proprietors of either concern had 
been particularly careful in their pursuit of methods for securing cus- 
tomers. Of course, this lack of adhering to what might be called regu- 
lar ways of increasing their trade is not to be wondered at, for at the 
bottom of the whole contest lies much of prejudice that exists in the 
public mind against the old Company, which fair-minded critics will 
likely attribute to the domineering and parsimonious policy followed 
by its proprietors in the days of the management of the Joseph’s faction. 
The bald and unpleasant truth is that Mr. Joseph, who presided over 
the Company’s fortunes for many years, did not live up to the times, 
forgetting seemingly that the monopoly which the city (for periods of 
10 years) granted it, also carried certain obligations on its part toward 
the public. The gas rate at Montreal was not put at a reasonable figure 
until 1891, and up to 1892 the quality of the article supplied was not 
much to brag over, and when to high prices and indifferent quality one 
has to add the accusation of arbitrary treatment, it is not to be wondered 
at that the people were ready to give an eager hearing to speculators 
who promised them cheaper and better gas and fair treatment ; so when 
Messrs. Coates & Co. appealed to the local authorities and to Parliament 
for a franchise and the right to operate in Montreal, it was not long 
before both sources of power assented, and the speculators had some- 
thing tangible to work upon. Nor do we wish it to be understood that 
Messrs. Coates & Co. are regarded by us as other than mere speculators, 
nor that we consider them in any other light ; they saw an opportunity 
to secure a valuable franchise, which opportunity was afforded them 
simply through the incapacity of the original possessors of the Montreal 
gas field to appreciate the possible outcome of their indifference to the 
reasonable needs of the citizens. The franchise obtained, the owners 
thereof were not put to any stress to secure capital for the purpose they 
had in view, and when the old Company awoke to the situation it was 
too late to save themselves, except by the outlay of a good sumin money 
—and even then President Joseph hesitated too long. The Coates Com- 
pay, which had in turn become (through ordinary barter) the Consum- 
ers Company, went ahead with construction work—of course, selecting 
the best territory of the city in which to commence operations—and had 
no trouble in securing consumers wherever its lines were available. 
Meanwhile, the opposition within the old Montreal Company to Mr. 
Joseph’s domination therein became so strong that at the last annual 
meeting he ‘‘ resigned” the Presidency in the midst of the muddle, 
leaving to his successor (Mr. Herbert 8. Holt) the by no means easy or 
pleasing task of gatheriffy the threads together. Mr. Holt, nothing 
daunted, accepted the position and its burdens, and, as the sequel shows, 
seems to have just now a trifle the better of his opponents. In their 
haste to become distributers of gas the Consumers’ management over- 
looked a very important obstacle in the shape of an agreement between 
the authorities of Montreal and the Montreal Gas Company, under 
which the latter was virtually guaranteed the exclusive right to use the 
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streets of Montreal for purposes of gas supply, until May 1, 1895, al- 
though the agreement further provided that the authorities could, at the 
end of the eighth year of its life (April 30, 1893), permit another Com- 
pany to apply for a franchise, and, in case such franchise were granted, 
such Company could construct works so as to be ready to supply gas on 
May 1, 1895. A week ago we reported that, as the result of proceedings 
for an injunction applied for by the Montreal Company to restrain its 
competitor from selling gas until May 1, 1895, the Consumers Company 
was so enjoined, and our current item columns contain a lengthy 
digest of the reasons which moved the trial judge (the Hon. Mr. 
De Lorimier) to grant the prayer of the plaintiff. The findings 
of the Court are specially important to the gas makers of Canada as a 
whole, in that he affirms emphatically the right of Canadian local au- 
thorities to grant exclusive franchises, his opinion in respect thereto be- 
ing substantially as follows: ‘‘ The city has the control of the streets 
and may say what use shall be made of them for the greater benefit of 
citizens. The Council had a perfect right, therefore, to grant an exclu- 
sive and temporary right to the plaintiffs. This is not an illegal monop- 
oly.” It is true that the judge uses the words ‘‘ an exclusive and tem- 
porary right,” but this implied qualification is not heavy when one re- 
members that 50 or more years would not constitute a period of 
perpetuity. Of course much confusion has resulted from this decision, 
particularly since a judge in chambers under the Quebec law had no 
power to interfere with the operation of the injunction, wherefore an 
appeal could not be taken until the meeting of the full bench, which 
does not convene until September 15. The Montreal Company, we un- 
derstand, has refused to accept other than the pound of flesh to which 
it is entitled, declining to supply gas to the customers of the Consumers 
Company through the meters of the latter ; nor would it agree to sup- 
ply gas to the Consumers Company, the latter to pay for the consump- 
tion registered on the meters of the consumers. Thus the matter stood 
according to our last available advices, which bear date of August 28th. 





RUMORS ABOUT THE BROOKLYN SITUATION.—We understand that an 
agreement has been reached whereby the Addicks interest in several 
Brooklyn (N. Y.) Companies—the Brooklyn, Metropolitan and Citizens 
—is to be taken over by the Fulton-Municipal management, who are 
also virtually in control of the Peoples Company. The Fulton- 
Municipal interest in the Brookline (Mass.) Company is to work in har- 
mony with the Bay State interest in Boston, and if this be so the Brook- 
lyn lion and the Boston lamb are at peace, so far as each other is con- 
cerned. In this light the five named Brooklyn Companies—the 
Fulton-Municipal, the Brooklyn, the Citizens, the Peoples and the 
Metropolitan—are at present opposed to Williamsburgh and the Nassau 
Companies ; and a very pretty contest they could make of it. How- 
ever, it looks that the end of a very ridiculous gas war draws nigh. 





AN AmericaN-IrRIsH Gas Man.—From our foreign exchanges we 
note that the annual meeting of the North of Ireland Association of Gas 
Managers, which was brought off in mid-August, at Armagh, Ireland, 
was a very successful convention in every respect. Apart from its suc- 
cess, however, we note that the President-elect is Mr. P. J. Salmon (of 
the Galway gas works), who some years ago was connected with the en- 
gineering department of the Central Gas Company, of this city, and 
who will be remembered by those who were acquainted with him as a 
painstaking, competent man. In further mention of the Armagh meet- 
ing we reprint the following remarks from the address of the gentleman 
(Mr. C. B. Outon) who preceeded Mr. Salmon in the Presidential chair: 

**T am pleased to note that demonstrations of cookery by properly 
qualified lecturers have been given in many towns, thus tending to 
considerably enhance the revenues of gas companies by the extended 
adoption of gas cooking stoves. But is it necessary for lectures to stop 
at applications to cookery ? I take it one of the chief objects is to create 
an increased day and summer consumption, and thus procure a maxi- 
mum of return for the outlay of capital. There is no reason why the 
attention of the public should not be occasionally called in this way to 
the many advantages to be derived from the further application of coal 
gas to gas fires, for intermittent service and sick rooms, the heating of 
bath water, and heating burners for laundry work. With regard to 
gas fires, I fear they may have occasionally fallen into bad odor by the 
lighting back of the burner, and the consequent unpleasantness pro- 
duced by the formation of acetylene. A very recent invention, which 
has entirely overcome this difficulty, will doubtless increase their 
popularity.” © 

A CHARTER has been granted for the Suburban Gas Company to Thos. 
Dolan, 8S. T. Bodine, Randall Morgan, Ed. C. Lee and G. S. Philler, 


which is formed for the purpose of supplying gas to the suburban dis- 
tricts of Harrisburg, Pa. = ° 








On the Manufacture of Fireclay Gas Retorts, and the 


Advantages of Having Standard Sizes. 
waddle 
[A paper read by Mr. P. Hurll, of Glasgow, before the North of Ireland 
Gas Managers’ Association. ] 


When your esteemed Secretary, Mr. Whimster, asked me to read a 
paper at your present meeting, I naturally selected the subject with 
which I am most conversant, and trust the few remarks I am about to 
make, in reference to the manufacture of fireclay gas retorts, and the 
advantages of having standard sizes, will be acceptable to the members 
of the Association. 

My whole business life has been connected with the fireclay trade ; 
and since 1857 till the present time I have been engaged in the manufac- 
ture of fireclay goods. In 1857, when I joined my father’s business, 
iron retorts were still much used. At that period there were two gas 
companies in Glasgow—the Glasgow Gas Company and the City and 
Suburban Gas Company. The latter Company’s works were at Dal 
marnock, and the former Company had stations at Townhead, Trade- 
ston and Partick. Mr. Ritchie, the Manager of the Glasgow Gas Com- 
pany, used fireclay retorts at all three stations; but Mr. Bartholomew, 
the Manager of the City and Suburban Gas Company, used only iron 
retorts, and continued to do so until the works passed into the hands of 
the Glasgow Corporation, and under the management of Mr. Foulis, 
who very soon substituted fireclay retorts for the iron ones at the Dal- 
marnock station. Since that time fireclay retorts have driven iron ones 
from the field, and it is an exceptional thing to see iron retorts used for 
the manufacture of coal gas, except in small private gas works, where 
the retort is only occasionally heated up. 

Some people are under the impression that fireclay is a soft material, 
such as the clay used in the manufacture of common or building bricks, 
but this is not so. It is a very hard mineral, and is worked from a pit 
or shaft the same as coal, at considerable depth, varying in my district 
from 120 to 300 feet. Fireclay is mined by boring, and blasting with 
gunpowder ; and you have here a sample of fireclay as it comes from 
the mine. When exposed to the weather for a considerable time it dis- 
integrates, and becomes much easier to mill. 

Process of Manufacture.—The fireclay is ground in a pan-mill, 
under two cast iron rollers 4 feet 6 inches diameter by 12 feet broad on 
face, weighing each about 4 tons. This pan is fitted with perforated 
gratings—the fireclay when ground falls through the gratings into a 
pit, where a set of elevator buckets on an endless belt carry it up and 
throw it into a circular sieve about 3 feet diameter by 9 feet long. The 
fireclay which passes through this sieve falls into a hopper supplying 
the wet or tempering mills ; and the rough pieces which will not pass 
through the riddle are returned to the mill for regrinding. This sifted 
fireclay is run by shoots into the wet or tempering mills, and there 
mixed with water and a certain proportion of crushed burned clay. It 
is ground to a proper consistency for the description of goods it is in- 
tended for, placed in a boggie, and run to where it is to be used. All 
fireclay retorts made in Scotland are built by hand ; no machine-made 
retorts being manufactured. One of our largest gas works, some years 
ago, used a large number of machine-made retorts, but they did not 
give satisfaction and the experiment was not repeated. 

When the prepared fireclay is delivered to the retort builder he first 
beats out the bottom of his retort the exact shape of the body, and he 
then places on it his retort drum, and begins to build. The clay is 
formed into small rolls by his boy, and he builds round the drum, and 
for the thickness of the body he uses his frame. I have here a drum 
and frame used in building the Glasgow Corporation gas works re- 
torts. After the retort builder has built about 4 feet, he coats the in- 
side and outside of the retort with very fine ground clay, mixed with 
water to form ‘‘slurry,” and polishes with a steel tool. There are usu- 
ally 80 to 150 retorts on the stove floor, and the builder goes over them 
in rotation, building a small quantity at atime. This continues from 
day to day until the retort is up the height were the mouthpiece is 
formed. He has another frame for the mouthpiece, showing the position 
of the bolt holes ; and he either contracts or expands the mouth, as re- 
quired to suit the template. 

The retorts are allowed to dry, and are then transferred to the kiln 
or oven, where they are slowly fired for 48 to 60 hours—the heat being 
very gradually raised until the kiln isin full fire, when another period 
of firing at high heat is continued for 48 to 60 hours, until the retorts 
are sufficiently hard burned. This is ascertained by trials withdrawn 
from the kiln at different parts of the process. The tools required in 
building are principally a spirit-level and plumb-line, steel scrapers, 
knives and polishers. 

Mixing Materials.—Makers are very conservative with regard to the 
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material used in building gas retorts ; if the fireclay is found suitable 
for retorts, they do not care to experiment with it. They have no means 
of testing by actual results, and are afraid consumers may complain as 
to the variation of quality. I am of opinion that the users of retorts 
should make suggestions as to new materials or method of treatment ; 
ov if a manager would allow the makers to supply retorts for trial and 
experiment, it would encourage manufacturers to try variations in 
the mixture of fireclay with other materials, so as to produce retorts 
tougher and more elastic, and not liable to crack; also enamels or 
glazes to prevent carbon adhering to retorts. 

For many years I made retorts for one of the largest companies in 
Scotland ; and the mana er’s instructions were to mix with the fireclay 
a certain proportion of a very fine and plastic yellow clay. He assured 
me that the retorts so made were tougher, had a longer life, and were 
not so short as those made from pure fireclay. I have also salt-glazed 
r torts all over, inside and out ; and enameled them inside only, to pre- 
vent carbon adhering. But in actual working the enamel soon wears 
off, owing to friction in charging and drawing. I have lately made a 
number of retorts 4 inches thick in the body, and enameled inside, for 
miking oil gas by the Peebles process ; but they are not yet working, 
and I cannot say whether the result will be satisfactory or not. I fain 
hope it will be. 

Standard Sizes.—I now pass on to the question of standard sizes. 
Before I left Scotland I asked my works manager to furnish me with a 
list of the various sizes of retorts made at my works. I find there are 
44 sizes of Q retorts, varying from 13 inches by 11 inches to 30 inches 
by 15 inches; 12 sizes of oval retorts, varying from 16 inches by 14 
inches to 24 inches by 15 inches; 7 sizes of round retorts, from 12 
inches to 18 inches diameter. For these 63 sizes of retorts I have 140 
different mouthpieces, the bolt holes being all different, and the slots 
of three different sorts—T, screwing into nut, and bat bolts. 

You will understand that there is some difficulty in keeping a cor- 
rect record of the various mouthpieces, templates and descriptions of 
s'ots ; and if there is any change in the retort builders it requires con- 
tinual care to keep them right. There is also the question of the posi- 
tion of the bolt holes. No doubt you have often found that the holes 
do not come in exactly to suit your cast iron mouthpieces. In build- 
ing retorts there must be an allowance of § inch per foot every way for 
shrinkage from the green to the burned state. Thus a retort 24 inches 
by 18 inches inside must be made 25} inches by 19 inches, and in addi- 
tion there is the shrinkage on a mouthpiece 5 inches thick. The builder 
may cut his bolt holes exactly to template; but there may be a differ- 
ence in the nature of the fireclay he is using, or in the burning, 
and when the retorts come from the kiln the bolt holes do not fit the 
mouthpiece. 

At the present time retort building is a season trade, extending for 7 
months—say from February to August ; and there is great pressure for 
deliveries, especially in June and July. I hold that if standard sizes 
were adopted the business could be carried on all the year round, and 
the retorts be stocked until such time as they would be required. A 
manager could then, in case of a breakdown, get a retort at any time 
without waiting until his own special size was made. The manufac- 
turer also could go on making steadily all the year round, and give all 
retorts built his careful attention ; whereas at present, in the busy part 
of the season, the work is pushed on as quickly as possible. No maker 
at present cares to make retorts for stock, as all sizes are special ; and 
although he may hold the order for a gas works this season, there is no 
guarantee that he may have the same order next season. It would also 
be an advantage to the ironfounder, as mouthpieces would be the same 
all over, and these could be held in stock the same as retorts, and sup- 
plied as required. I do not say there should be only one size of retort 
for large and small works; but three or four sizes could be selected, 
and the lengths made in 3-inch sizes, beginning at 8 feet and running 
to 9 feet, or even 10 feet. 

It would be a great advantage to gas works managers and retort 
makers if some of the gas managers’ associations would take up this 
matter; and I do not see why your Association should not lead the 
way, 








The Heating Power of Smoke. 
Piast ~ Le 

Mr. R. R. Tatlock, in a communication to Chemical News on this 
subject, says : 

It appears to be generally understood that a large percentage of fuel 
is lost in the smoke which issues so abundantly from most chimneys, 
and random statements have been made to the effect that the loss in 
heating power due to this passing away of combustible matters in smoky 





furnace gases may reach as high as 30 per cent. of the whole. A little 
consideration, however, will show that the loss of any large per- 
centage of combustible matter, and consequently of heating power, is 
quite out of the question. This may be proved in two ways—(1) by cal- 
culation of the two sources of heating power as shown by an analysis 
of coal or dross used for steam raising ; and (2) by actual analysis of 
the furnace gases for combustible solids and gases. 

In the following paper are given the results of these two methods of 
observation, the same dross being analyzed and also employed as fuel in 
works furnace, from which smoky gases were given off which were 
tested for combustible matters. 

1. The following is the analysis of the dross employed : 


Per Cent. 
Re ee wetslaree wwe eiudakacn a 
Fixed carbon............. FONE ET CET e ... 49.97 
I vb dice cvcescccadusaseaesanscces . 0.40 
yO Ee Peer ee Tere ee ehawanaes 2.72 
Water..... guvitdaadeens Pc caveuavewse sass See 

100.00 


Heating power (practical) due to gas, tar,ete. 1.16 
a a is a fixedcarbon 6.49 





7.65 

The points to be observed are the relative proportions of heating 
power (represented in the analysis by the number of pounds of water at 
212° F. capable of being evaporated to dryness by 1 pound of the fuel) 
given out respectively by the combustion of gas, tar, etc., and by the 
fixed carbon. These are calculated according to Playfair’s well known 
formula, which was practically tested on coals intended for the British 
Navy, and which shows that while 1 pound of fixed carbon is capable 
when burned of evaporating 13 pounds of water at 212° F. to dryness, 
1 pound of the gas, tar, etc., will only evaporate 3.1 pounds. From 
these figures it appears that in the coal or dross the gas, tar, etc., only 
contribute 15 per cent. of the total heat given out during the combustion, 
and that the fixed carbon produces the remainder, or 85 per cent. In 
coals with less of the former ingredients and more of the latter, which 
is commonly the case, the proportion given out by the volatile constitu- 
ents would be considerably reduced. It is thus perfectly clear that 
even though the whole of the volatile matters (which can alone be ac- 
countable for any loss of combustible material) escaped combustion, 
there could not possibly be a greater loss of heat than 15 per cent. of the 
whole, even in such an extreme case as this represents. 

2. An analysis was made of the furnace gases given off during the 
burning of the dross, of which the results are given above, with the fol- 


lowing results : 
Gases Very Gases Almost 
Smoky. Free from Smoke. 
PerCent by Per Cent. by 





Volume. Volume. 
ETC ee 5.0 3.5 
wit oxide..... into dd Cates none none 
Hydrocarbons.........-..-. ... trace none 
be CIT re Tee ééenses “FaS 79.9 
ORV Seid. 0c Keck os ceeds “RS 16.6 
100.0 100.0 


It has been asserted that carbonic oxide is given off in considerable 
quantity when much smoke is being produced, but it does not appear in 
this case ; and Hempel, in his work on ‘‘ Gas Analysis,” comes to the 
conclusion that little or no combustible gases are present in furnace 
gases. He says, ‘‘ Furnace gases usually contain only carbon dioxide, 
oxygen and nitrogen. All other gases are present in but very small 
amounts. In oft-repeated analyses the author has always found only 
traces of carbon monoxide, methane and the heavy hydrocarbons.” 
This is in complete accord with the analyses given above, and it may be 
taken for granted that the presence of carbonic oxide or other combus- 
tible gases in furnace gases is a most unusual occurrence. This is quite 
conclusive evidence that no appreciable loss of heat, even when the fur- 
nace gases are smoky, can be attributed to the passing away of the pro- 
ducts of imperfect combustion in the gaseous form at least. 

That there is loss of combustible matter in the smoke is an undoubted 
fact, but the quantity seems also to be greatly magnified in certain ran- 
dom statements. In the experiment referred to above, the soot was also 
collected during one hour and a half with the following results : 


Grains per 100 Cu. Ft. 
of Furnace Gases. 


Carbonaceous matter ........cccseccesccees BUS 
Ash or mineral matter... ccccciccccccccccs DU.08 
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It will be observed that the soot collected consisted largely of mineral 
or incombustib]e matter. In several experiments to estimate the soot in 
furnace gases, similar results to those were obtained, and the average 
would come very close to the quoted results of this special test. 

To find how much carbonaceous matter was actually lost as smoke, it 
will be necessary to know the number of cubic feet of furnace gases 
given off by the combustion of, say, one ton of the dross. If the per- 
centage of carbonic acid in the furnace gases is taken at 5 per cent., the 
total volume of these given off from one ton of dross would be about 
940,000 cubic feet, measured at the ordinary temperature and pressure, 
and this would contain 41 pounds of carbonaceous matter and 27 
pounds of mineral matter. This would represent 1.8 per cent. of the 
volatile matters (gas, tar, etc.) given in the analysis of the dross ; and 
if from this is now calculated the heating power according to Playfair’s 
formula, it will only come to 0.057. This figure, compared with the 
practical heating power (7.65) of the dross, goes to show that the solid 
combustible matter of the smoke can only account for the very small 
percentage of 0.74 of the total heating power which can be obtained 
from the coal. 

From the results of these experiments it is evident that the loss of 
combustible matters in smoke is very small indeed, and that the belief 
in immense loss by this cause is simply a fallacy, and it is decidedly not 
corroborated by experiment. In adopting methods of removing the 
smoke nuisance, it must therefore be borne in mind that there is little or 
no gain in burning smoke, and that other methods of dealing with the 
problem, such as Dulier’s smoke absorption process, ought also to re- 
ceive consideration. 








Brownhill’s Automatic Gas Meter. 
<ixcietiiililic: 

English Letters Patent (No. 12,184) were granted recently to Mr. R. 
W. Brownhill, of Aston, Birmingham, for an improvement in auto- 
matic gas meters. The following description of the apparatus is taken 
from the London Journal : 

This invention relating to improvements in automatic sale and de- 
livery coin-feed attachments for gas and liquid meters is an improve- 
ment upon, or an amplification of, four patents granted to the same 
patentee—No. 7,012 of 1887 ; No. 20,583 of 1889 ; No. 5,378 of 1891; and 
No. 13,181 of 1892. The present invention has for one of its objects ‘“‘a 
new price changer, whereby rachet teeth in the changing mechanism 
are dispensed with ; another of its objects is the differential speeding of 
the index finger and disc wheel ; and another of its objects is ‘‘ the sim- 
plicity of the construction of the general mechanism, with reduction of 
the cost of production.” 

Fig. 1 represents the front elevation (with the enclosing casing in sec- 
tion) of an automatic meter attachment made according to this inven- 
tion. It shows the handle or turn of the principal axis ; also the range 
arm and stop of the price changer, and the means for varying the posi- 
tion of the arm relative to the range stop, so as to determine the number 
of cubic feet of gas to be delivered to the payee. The view also shows 
the valve and the arm for operating it. Fig. 2 is a back elevation of the 
attachment, with parts in section. This view represents the coin shoot, 
the quantity wheel, the operating lever, and portions of the clutch 
mechanism. Fig. 3 represents a complete side elevation of the attach- 
ment, with nearly the whole of the component parts. Fig. 4 is a long- 
itudinal vertical section of Fig. 1, showing the component parts of the 
attachment, and the transmitting gear. Fig. 5 is a cross section of the 
quantity wheel and its clutch ; also the back stop, for limiting the retro- 
grade movement of the clutch mechanism. 

The main axis, supported by suitable framings, carries upon, and has 
made fast to it, a turning handle D at one end, and a hook-ended and 
double armed lever E at the other end, and a range arm F of the price 
changer near the handle end. There is an oscillating extension of the 
coin shoot G, open top and bottom ; while the sides of its lower end are 
gapped sufficient to make a complete clearance for the passing through 
it of the hooked end of the lever E, turning with the end of the axis A, 
on the lever making a part rotation when no coin is in the coin shoot 
extension. The shoot extension carries a counterpoised excess lever H, 
jointed to a bracket carried by the walls of the extension, and with its 
upper and curved end normally lying without the path of the mouth of 
the shoot extension, but with the tail end normally lying within the 
throat of the extension. In this way, when a coin is dropped down the 
shoot, it gravitates into the lower part, and in running down it strikes 
against and presses outwardly the tail end, and at the same time turns 
inwardly the other end across the open mouth of the shoot extension. 
The coin then comes upon the rest ear or extension of the fixed bracket 
J, which lies partly within the path of the lower open end ; and the ex- 


cess lever is thus blocked in its mouth-closing position by the upper pir 
of the coin resisting in front of the tail end. The lever EZ, which is fs 
upon the principal axis A, has a stop arm, which takes its abutment 
against the back wall of the shoot extension, and limits the backward 
movement of the principal axis and the lever and the parts carried |)y 
the axis. 

The clutch mechanism, which makes the connection between thie 
principal axis, the coin shoot extension, and the quantity or measuring 
out wheel J, consists of a link with the inner end joined to a stud on one 
of the sides of the shoot extension, and with its other end jointedly coi- 
nected to a clutch lever K, pivoted to a rising and falling carrying 
bracket, mounted upon the main axis ; while the bearing contact of its 
short arm or heel comes against the plain periphery of a disc whee!, 
which has made fast upon its axis (working within bearings of a fixed 
bracket carried by the rising and falling ar.:.) a pinion, which intergears 
with the teeth of the quantity or measuring out wheel J, having a bushed 
or bearing sleeve made fast with it, and formed integral with a toothed 
sun wheel having 41 teeth, and forming the driving wheel of the epi- 
cyclic train. This wheel intergears with one pinion of a planet twin 
pinion M, whose axis is directed through a bush or hollow axis, made 
integral with the meter tangent wheel. This is loose upon the main axis 
A, and is driven by a worm rotated from the meter drum by the impel- 
ling sorce of gas passing through the meter. 

The second pinion of the twin planet pinion M, each of which has 15 
teeth, intergears with the teeth of a second toothed sun wheel having 40 
teeth, and made fast to the hollow neck or sleeve carrying the disc whee] 
N, and having a notch with inclined sides (wherein a tooth or stud of a 
valve operating lever S engages), and with the forward necked exten- 
sion having made fast to it a pointer, which traverses the face of the 
graduated dial O, which is marked off into a scale indicative of 300 or 
other number of cubic feet of gas, and is made fast to the general fram- 
ing of the attachment. Located between the framing and the face of the 
quantity wheel J is a spring friction clutch P, for holding the whole of 
the gear wheels and components stationary while the meter wheel is 
being rotated by the impelling force of gas passing through the meter, 
and while the planet pinions are rolling round the toothed peripherie. 
of the sun wheels, and effecting the necessary reduction in the speed of 
the disc wheel N and pointer. 

The too free movement of the shoot extension is obviated (or it is made 
stiff in its movement) by the free end of a pressure spring or lip Q, 
pressing against the side of the framing of the attachment. The clutch 
mechanism is limited in its back movement by a stop carried by the 
general framing, while the clutch lever K is also limited in its back- 
ward movement by a stud carried by a rocking or rising and falling 
bracket. 

Situated under the outlet of thecoin shoot extension, and under the 
coin rest of the bracket J, is a trough R, down which coins slide into the 
coin box or receptacle placed within the interior of the casing of the 
meter. The back end of the valve operating lever S is connected to the 
valve by the joint located within the valve chest, and adapted to open 
and close the gas way of the service. 

In the price changer, the range arm F has an adjustable stop, consist- 
ing of a screw which worms in and out of the screw box, made throug) 
the end of the arm for fine adjustment of the range. T is a rotating 
price indicating dial—having pence graduations and numerals upon it, 
and being mounted loosely upon the axis A, and integrally connected 
with a toothed pinion, which latter intergears with a like pinion U, made 
secure to a supplementary axis carrying fast upon it a pinion which in- 
tergears with the teeth of a toothed sector V, also mounted loosely upon 
the axis A, and being provided with a forward stop, whose position de- 
termines the motion of the range arm F’, and thereby indicates, accord- 
ing to the range, the amount of gas to be apportioned out to the payee. 
Thus, supposing that gas is 2s. 11d. per 1,000 cubic feet, then the dial 7 
is rotated until the numeral 35 comes opposite the termination of a mask 
or wing W, gapped so as to allow a portion of the price indicating dia! 
T to be seen. In making,an alteration in the price changing mechanism 
consequent upon a change in the price of gas, an official breaks the seal, 
and then (by a key) adjusts the position of the range stop relative to the 
back stop of the range arm ; and after adjustment, he forces the clamp- 
ing plate home, thereby preventing the dial T and the quadrant stop 
from being changed or tampered with by consumers. 

Assuming the price changer is sealed in a position adapted to deliver 
gas in pennyworths at the rate of 2s. 11d. per 1,000 cubic feet, then to 
adjust the changer to apportion out pennyworths of gas at the rate of 
3s. 4d. per 1,000 cubic feet, the official would proceed as follows: He 
would break the official seal and slacken the nut and clamping device, 





then insert a key and rotate the axis which turns the wheel U until the 
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snine time, a pinion engages with the teeth of the toothed sector V, and 
turns it from left to right, and with it the range stop is so turned as to 
decrease the distance between the back position of the range stop arm F’ 
aud the forward range stop. In this way less gas is apportioned out to 
the consumer consequent upon the rise in the price of gas. From this 
it will be seen that, by changing the position of the dial 7, the motion 
of the range arm F' is decreased or increased, and the quantity of gas 
apportioned out to the consumer is increased or decreased accordingly, 
and the winding-up mechanism is moved through a greater or less 
range on the turning of the handle on a penny or a succession of pen- 
nies being introduced. 

Assuming that the whole of the parts are in their normal relative po- 
sition (as shown), and assuming that a coin Y has been dropped down 
the coin shoot G, in its traverse it strikes against the tail end of the ex- 
cess lever H, and presses the end out of its path. The coin then falls 
upon the rest of the fixed framing J (see dotted lines in Fig. 2), while 
the top part of it holds the excess lever back and keeps the other hooked 
end across the mouth of the coin shoot extension until the coin has been 


liberated. In this way excess coins are prevented from being intro-| mechanism is stopped by coming against the forward range stop, so that 





numeral 40 upon the dial 7’ comes linable with the indicator. At the 


and take the valve from its seat in the valve chest, and so open the gas 
way in the service. 

The handle is then turned in the reverse direction, when the whole of 
the mechanism for a time remains, and is kept quiescent by the friction 
clutch P, located between the quantity wheel J and the adjacent walls 
of the upright framing. As the motion is continued, the axis has a lim- 
ited free movement, which takes the hooked end of the lever EZ (fast on 
the end of the axis) from under and without the range of the coin Y, 
and immediately the hooked end comes clear of the coin (as in Fig. 2), 
the coin falls on to the inclined trough R, and from thence slides into 
the coin box. 

Directly the coin is released, the short arm of the lever EZ comes 
against the back of the oscillating coin shoot extension, which is then 
carried forward and with it the link and the clutch arm K, and the act- 
ing and gripping face of its short arm is. moved, so as to release the 
clutch from its engagement with the quantity wheel; and as the clutch 
mechanism and the shoot extension and the parts carried by them are 
brought back to their normal position, the pinion rolls over the teeth of 
the periphery of the quantity wheel, until the arm carrying the clutch 


Fig 2 































































































































































































duced into the shoot until an equivalent in gas to the one previously 
tendered has been placed (so to speak) to the credit of the payee. 

The introduced coin couples together the apportioning-out parts of the 
mechanism, and the continued motion of the handle turns the shoot ex- 
tension forward, with a free movement upon its bearing centers, and at 
the same time turns the clutch lever K backwards upon its axis. When 
the shoot extension has assumed a nearly vertical position, the bearing 
face of the short arm of the lever is brought up to the plain periphery 
of the wheel, and by the frictional contact of the surfaces thus brought 


. . . . . . ° | 
together the motion of the pinion is arrested, or the pinion is held fast, 


and so also is the quantity wheel J intergearing with it. The result is | 
that, on the still continued rotation of the handle, the whole of the | 
parts (less the meter wheel and its twin pinions) are bodily moved back 
together, until the motion is arrested and the parts blocked from further | 
progress, by the end of the pin of the range arm F' coming against the | 
forward range stop of the toothed sector V of the price changer. 

Motion is transmitted from the quantity wheel J to the notched dise N 
through a sun wheel, which drives the pinion and communicates motion | 
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the range of motion of the mechanism is between the fixed stop and the 
adjustable stop. 

The meter drum now being impelled round by the pressure of gas 
passing through the service, communicates rotary motion to the worm 
axis, at the rate at which gas is being delivered and consumed, and ro- 
tary motion is transmitted from the axis to the meter wheel. As the 
first sun wheel (having 41 teeth) and the quantity wheel J remain qui- 
escent, the pinion rolls around the toothed periphery of the wheel, and 
through it the twin pinion M is rotated and its pinion is made to roll 
upon the toothed circumference of the second sun wheel, having 40 
teeth. This turns the disc wheel N around backwards to an extent 
equal to one tooth to every complete rotation of the meter wheel. The 
notch in the dise N has now been brought back to its normal position, 
and the tooth or stud has passed again into the notch. Then by the an- 
gular movement made by th@valve operating lever S, gas is cut off by 
the closing of the valve, and the payee has had dealt out to him an 
equivalent in gas for the coin deposited. 

On introducing a second coin into the coin slot, the same operations 


‘oa pinion, which in turn communicates its motion to a second sun | are repeated ; and on the introduction consecutively of further coins, 


whee} at a considerably reduced speed, and through the sleeve of this 
pinion to the disc wheel N and finger. By this rotation of the dise, its | 
hotch is taken away, so as to turn the lever S outwardly upon its joint | 





after each preceding coin up to 12 has been placed to the credit of the 
payee on the dial, the return movements of the mechanism are operated 
only as the consumption of gas is effected ; and until the notch in the 
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disc has been brought back to its valve-closing position, and coincident 
with the stud on the valve arm, so long will the attachment be at lib- 
erty to deliver the gas due to the payee as it may be required. 








A New Recording Thermometer for Closed Spaces. 
cnitililiia 

In designing this thermometer the object has been to produce 
an instrument which would make a continuous record, day and night, 
of the temperature in heaters, ovens, dry kilns and such closed 
spaces, and at the same time permit the recording portion of the appara- 
tus to be located at any convenient point outside of the room or 
kiln, where the temperature is to be measured. 

The instrument is 
shown in Fig. 1, set up 
and ready for operation. 
The wall of the oven is 
broken away, showing 
the coil of pipe, suspend- 
ed at the point where it is 
desired to measure the 
temperature. The record- 
ing part of the instrument 
is shown at the left side of 
Fig. 1, and is connected 
to coil D, in kiln or oven, 
by a small flexible copper 
tube. Fig. 2 shows the 
interior of the recording 
portion of the apparatus 
which consists simply of 
one of Bristol’s recording 
pressure gauges. The coil 
D in the oven is partly 
filled with alcohol, and 
the remaining air is ex- 
hausted. When heat is 
applied to the coil, the 


denses and completely 

fills the pressure gauge tube and the 
small copper tube leading to it. The 
pressure due to the temperature of the 
oven or kiln is transmitted to the record- 
ing gauge. 

The scale on the gauge chart is gradu- 
ated in degrees Fahrenheit by means of a 
standard thermometer. The coil D is 
immersed in oil for standardizing and 
graduating the chart. 

There is no compensation required for 
changes of temperature in the room 
where the recorder is placed, as the small 
copper tube is completely filled with alco- 
hol, and the pressures due given temper- 
atures are always the same. 

Fig. 3 shows a specimen section from 
chart of one of these thermometers for a 
range of 270° F. It will be observed that 
between 170° and 270° the scale is very 
open. A number of these instruments a 
have been in successful operation in rub- 
ber works for the past four months for keeping a record of the tem- 
perature in heaters during the process of vulcanizing rubber goods. 

These thermometers are being manufactured and placed on the mar- 
ket by the Bristol Company, of Waterbury, Conn. 

A working model of this apparatus was exhibited and described at the 
Brooklyn Meeting of the American Association for the Advancement of 
Science by Prof. W. H. Bristol. 








Action of Light on Dyes. 
~-~sieilliaaihincs: 

The Chemical Section of the British Association some time ago ap- 
pointed a special committee to inquire into the action of light respecting 
dyed colors, and in reporting thereon the investigators, among other 
things, say : 

During the year a large number of wool and silk patterns, dyed with 
various natural and artificial orange and yellow coloring matters, had 
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vapor of the alcohol con- Fig. 1. 








been examined with respect to their power of resisting the fading action 
of light. The patterns were exposed at Adel, near Leeds, in the grounds 
of Mr. James A. Hirst. Each dyed pattern was divided into six pieces, 
one of which was protected from the action of light, while the others 
were exposed for different periods of time. On silk, the relative fastness 
of the various colors was, for the most part, the same as on wool, the 
differences being unimportant. Orange and yellow patterns give a 
comparatively large number of satisfactorily permanent colors. In the 
more or less fugitive class were to be found all the basic colors, all thie 
nitro-phenols, with the exception of palatine orange, and all the bright 
yellows derived from the natural coloring matters by means of alumi- 
num and tin mordants, with the exception of those obtained from weld. 
Comparatively few azo 
colors were met with in 
this group. By far the 
largest number of yel- 
lows, ranging from 
‘**moderately fast’’ to 
‘*very fast,’’ were to be 
found among the azo col- 
ors. Specially important 
were those in which sali- 
cylic acid was a constitu- 
ent element, since not 
only did this impart to 
the color the power of 
forming more or less sta- 
ble lakes with chromium 
and aluminum mordants, 
but it appeared frequent- 
ly to give the colors the 
quality of fastness to 
light, even when no mor- 
dant was applied. The 
colors obtained with alu- 
minum were practically 
—— | =—Ssas fast as those fixed with 

chromium, since the first 

named mordant gave 
much brighter and purer yellows. The 
tin mordant, so useful in the production 
of the most brilliant orange and yellow 
colors obtainable from the natural color- 
ing matters, seemed, however, to be of 
little or no advantage in connection with 
most of these azo-mordant colors, no 
doubt because they were susceptible to 
the reducing action of the mordant usu- 
ally employed for wool—viz., stannous 
chloride. 

Very interesting in point of fastness to 
light were the azoxy colors, and although, 
unfortunately, apt to dye wool somewhat 
irregularly, giving speckled looking col- 
ors, they were admirably adapted for silk 
and cotton. 

Another interesting little group was 
that which includes tartrazin, a color not 
only noteworthy for its fastness to light, 
but also because of its brilliancy and puri- 
ty. The fastness of alizarin orange was 
worthy of special mention, for it was probably greater even than that ex 
hibited by most other colors of the alizarin group, and it showed the pecu- 
liar darkening action exerted by the light, probably in consequence oi 
the presence of the nitro group. It was remarkable how few really fast 
yellows were derived from the natural coloring matters, and these were 
chiefly the olive yellows obtained with chromium mordant. The only 
fast, and, at the same time, bright, natural yellows, were those derived 


from weld, and since the dye stuff was now of little general importance 
to the dyer, its cultivation had become extremely limited, and was gradu- 
ally being given up. It was fortunate, therefore, that science had been 
able to replace it by efficient substitutes, so far, at least, as permanency) 
towards light was concerned. Theexperiments had already abundantly 
proved that the popular opinion that the coal tar dye stuffs included 
only such as yielded more or less fugitive colors, was entirely false ; 
indeed, it was perfectly safe to assume that coal tar was the source from 
which the greatest number of colors fast to light were derived at the 
— time, and this seemed to be specially true of the red and yellow 
colors. 
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[Continued from page 298. ] 
Photometry. 
——[—= 
The second of a series of lectures delivered before the British Society of 
Arts, by Capt. W. de W. Abney, F.R.S.] 
I omitted, from want of space, to say in my last lecture that the fact 
‘hat a flame viewed end on is from 10 to 35 per cent. less luminous 
than when viewed sideways. Fig. 1 gives a measurement if taken with 
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Fig. 1. 


a flame at different angles to the screen according to Mr. Dibdin. The 
variation in the light of a burning candle has been shown you, and I 
think that for scientific working it must be dismissed as unworthy of 
serious consideration. There are only three what I might call feeble 
light standards which I shall refer to, viz., the amylacetat +» lamp, due 
to Hefner Alteneck ; the pentane illuminant, and the ether illuminant. 
[ put the amylacetate lamp first, not because of its superiority, but be- 
cause it requires such little manipulation. This is a lamp which is a 
great favorite of mine, because it is so accordant in its results. It con- 
sists of a tube of German silver 8 mm. in diameter and 25 mm. high. 
The flame is 40 millimeters high, and when it has been burnt for five 
minutes the flame remains of a constant height. It burns amylacetate, 
but it is not necessary to use this compound, as any similar one will 
consume as well, Hefner Alteneck gives a table of the results of the 
different compounds and their comparative luminosities : 
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Constitu- | Per a. Boiling ey bastion of|Consum'd 
fon | carton. | POE | ign, |! Gramme) in 
| Substance 

Valeriate of amyl....| C,,H,,O, | 69.7 | 195°C.| 1.03 | 430 | 0.162 

Acetate of amyle....| C, H,,O,| 64.6 | 138° 1.00 | 388 | 0.166 

Formiate of amyl...| C, H,,O, | 62.1 | 122° 1.01 | 372° | 0.163 

Acetate of isobutyl ..| C, H,,0,| 62.1 | 116° | 0.99 | 373 | 0.163 
Formiate of isobutyl.| C, H,,O,| 58.8 | 98° 0.97 | 


355 | 0.166 








The drawback to this lamp, as originally constructed, is that the 
metal takes a green deposit, which is tiresome ; if it be plated with sil- 
ver, this disappears. 
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Fig. 2 


Dibdin’s pentane Argand, which burns pentane, is the next one to 
refer to, and is the lamp which appears to me most perfectly to utilize 
the pentane, employed as an illuminant, isa simple method. Pentane 
is a hydrocarbon of the paraffine series, but is not perfectly pure at all 
times. The illuminant is air passed over a carbureter containing the 


pentane. The height of the flame is 3 inches, ;',ths of which are cut off 
by a screen at the top. By these means a standard flame is obtained, 
which is equal to 10 candles. The great point in this is that the height 
of the flame does not affect the result, at least it does not to the eye. 
Temperature has no effect on the result, as Mr. Dibdin has thoroughly 
tried. 

The next standard is a very simple one, introduced by Mr. Dibdin 
more especially for photographic purposes ; ether, instead of pentane, 
is burnt in a pentane lamp, and gives a very fine light. Photographs 
taken with these two lights at different heights of flame, but at the same 
visual intensity, do not give quite the same photographic effect, so that 
there is a deviation from the definition of perfect standard. 

We have seen what kind of a light we must use for photometry as to 
quality and quantity. Now we come to photometers. The photometry 
we will first consider is the comparison of two lights together. How are 
we to compare two lights? There is one evident way, and that is to 
place side by side two white surfaces which are illuminated by the two 
lights. This is the principle of Rumford’s photometer and nothing else. 
We are usually told that it is the method of shadows—the comparison 
shadows one with the other. Now it is nothing of the kind; it is really 
the illumination of a surface by two distinct lights, the one illumination 
being not interfered with by the other, and this is secured by making 
one light cast a shadow of a rod on the screen, which is illuminated by 
the other, and this last light to cast a shadow of the same rod at a differ- 
ent place, which is illuminated by the first light. These two illumin- 
ated surfaces can be made to touch by moving the rod or the angle of 
the light, and by various plans these “can be equalized in brightness. 
No less a distinguished authority on photometry than Mr. Dibdin, in 
an excellent book he has written, says, although this method has cer- 
tain advantages, ‘‘the method is one which few practical photometrists 
of the present day would venture to adopt.” Well, I am a tolerably 
practical photometrist myself, and I must confess I prefer it to any oth- 
er kind of photometry, as it is simple, and very few errors can creep in 
if one is ordinarily careful, which is more than can be said of some 
others, as we shall see. One error that may be met with is that if the 
lights make a great angle with each other, and if the screen is not 
placed at right angles to the line bisecting the angle, an error may 
creep in. 

Let me show you this experimentally, and this experiment really 
demonstrates another mode of photometry. 

This white cube is placed between two Jights, one of the right angles 
of the cube being towards you. I place a square aperture in front, so 
that it is bisected by the edge. The cube is rotated round that edge as 
a center, till the two sides appear equally illuminated. The reason of 
the equality of illumination is quite plain. It is because the side near- 
est the light is skewed at a greater angle than the other to it. 

If we have a diagram, we shall see why this is. In Fig. 3, A B and 
B C are the two sides of the cube illuminated by rays R’ and R. It is 
evident that the side A B will not receive so many rays as B C, in fact, 
the amounts are measured by pqandmn. If the lights are unequal, 
of course when the intensity of the one multiplied by p q is equal to the 
intensity of the other multiplied by m n the two will equal. The inten- 
sities, where a balance is struck, is found by taking the cosines of the 
angles through which the cube is turned. 

We now see that light illuminating a surface varies as the cosine of 
the angle through which it is turned. If it be turned 5° more towards 
one light than the other it is evident that we shall get a variation. The 
amount would be as 1 to .996, or an error of +455, Or s},5. If it were 10° 
it would be 1 to .984, or ;}§, or #5 part, which would be appreciable. 
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Fig. 3. 


There is still one more error which might be felt, and that is that the 
eye receives more light when the angle which the screen makes with the 
eye and the source of light is greater than a right angle (see r and r’ in 
Fig. 3). This must always be the case, but what may be called the 
difference in the spectacular reflection is so small for ordinary angles 
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that it is of the same order as that given for the wrong placing of the 
screen, and becomes practically negligible. 

For great accuracy the illuminated shadows should touch, and if the 
lights be not too broad, there is no difficulty in causing this to be done; 
sometimes, however, a white line or a black line will separate the two 
owing to the penumbra of the shadows, and then making the illumina- 
tions of the two strips equal becomes more difficult. As the black line 
has greater contrast to the two illumined surfaces than the white line 
has, the former is the worst kind of line to put up with. 

The next method that is adopted is what is known as the Bunsen 
method. It consists of equalizing the brightness of a greased spot in the 
center of a paper disc, or its total disappearance. The principle on which 
this is based is the translucence of the spot. If as much light goes 
through the spot (if perfectly made) from one light as goes through from 
the other, the spot is equally illuminated throughout its thickness, and 
appears the same whiteness as the paper. If it be greater on one side it 
will appear dark on one side, and lighter on the other. It is evident 
that with such a method every suspicion of stray light must be rigidly 
excluded, unless it be exactly the same on both sides of the disc, and 
only that coming directly from the sources of light utilized. Light re- 
flected from the sides or bars will give fatal results as far as accuracy is 
concerned. I have met with some instruments in which reflections 
seem to have been encouraged rather than allayed. To my mind the 
method should not be accepted except in the hands of those who are 
thoroughly practical and scientific. I show the design of a Letheby 
photometer, kindly lent me by Mr. Sugg. [The instrument itself was 
in the lecture room, through Mr. Sugg’s goodwill.] The grease spot is 
viewed on both sides by inclined mirrors, and when the grease spot dis- 
appears on both sides, or at all events appears to equally dim on each 
side, the light illuminating the spot may be said to be equal. 

There is one thing to be noted, and that is that very much depends 
upon the kind and amount of grease and the kind of paper employed. 
I have made a good many grease spots in my day, and I have found the 
sensitiveness of my method vary considerably according to the attention 
paid to these details, but I have abandoned the method in my laboratory, 


except under special circumstances, in favor of the old Rumford 
method. 


Mr. Dibdin, in his work, says : 

‘“* When first setting up a disc for use, special experimental readings 
should be taken ; and if any material difference’ is found between the 
indications when one side or the other is turned towards the stand- 
ard flame, it should unhesitatingly be rejected, as no amount of 
after allowance can compensate for the trouble and doubt arising from 
contradictory results. Thedisc should be clean and perfectly free from 
scratches or other markings of any kind; it is but sorry economy to 
work with a defective instrument. The Gas Referees went so far, a 
short time back, as to run a new disc, to be used every week. As, how- 
ever, a good disc, when taken care of, will last much longer than that 
period, the point has not been insisted upon ; but that is no excuse for 
the continued use of a defective one, which should be instantly destroyed 
as soon as detected.” 


Gas ring 


We see from this that a disc photometer is open to a very grave ob- 
jection, and it is for this, if for no other reason, that I prefer the Rum- 
ford system, where there is no liability to err on this matter. A modi- 
fication of the Rumford method of shadows is that employed by Prof. 
V. Harcourt. He casts his shadows on ordinary printing paper, ren- 
dered partially translucent by a wash of spermaceti dissolved in petro- 
leum. Instead of a rod, and about three-quarters of an inch from the 
paper, he places a brass screen, having two rectangular apertures cut in 
it exactly their own breadth apart.: The two lights are placed at equal 
angles on each side of the line perpendicular to the screen, and the il- 
luminated shadows are caused to just touch one another. It will be 
noticed that really there are four shadows illuminated, one from one 
light being touched by the other two, and the fourth falling on an 
opaque or black space. A great advantage of this plan is that they are 





looked at from the back of the screen, no rod being between the eye and 
the screen. If two lights of approximately the same color are looked at, 
the fact that the light has to traverse the paper is of no moment, though, 
when colored lights have to be compressed, there is a danger of ab- 
sorption slightly altering the values that should be obtained. 

Before quitting the subject of the Bunsen method, I ought to mention 
that in photometry, for the grease spot is sometimes substituted a star of 
thin paper, sandwiched between thicker paper ; that is known as a Lee- 
son disc, and has been much improved by Mr. Dibdin. 

Methven proposed to use a slit placed in front of an Argand gas jet 
as a regulator, if I may call it so, of the quantity of light issuing onto the 
grease spot. This appears at first sight an admirable arrangement, and 
it would answer well if the grease spot were always kept at the same 
distance from the source of light, but when it is moved, an error, 
though it may be very-small, must be introduced. An Argand flame is 
practically a hollow cylinder of light of a certain thickness. (Fig. 4.) 
As you approach the light the section of the cylinder varies, and con- 
sequently the quantity of light falling on the spot must vary beyond 
what it should do. It may be remarked that putting aside this error the 
measurements are made from the slit and not from the source of light, 
which is a decided advantage. Messrs. Hurter and Driffield have to a 
large extent got rid of this light and employ a flat flame of large size as 
the source of light, and use a small square aperture in front of the flat 
side. As the section of such a flame appears to be uniform, the inaccu- 
racy of measurement introduced is done away with. In reference 
to this, it may be interesting to show that in an ordinary flame the light 
varies in intensity at different points. Thiscan be done well by means 
of photography, reducing the exposure each time. Fig. 5 is an Argand 
burner flame, Fig. 6 a batswing, and Fig. 7 an ordinary candle. 

It will be seen that in the candle flame we have an almost expected 
result. The Argand gas is more surprising. The batswing gas is per- 
haps the best, as it shows that in the wing used the intensity remains al- 
most constant. I think these photographs will demonstrate to you that 
if the quantity of light to be admitted to a screen is to be determined by 
an aperture, the burner should be of the batswing type. 

Before quitting the subject of photometers, I must introduce to your 
notice the radial photometer of Dibdin (Fig. 8). The diagram almost 
explains itself. The object of the photometer is to measure the 
illumination of a flame in all directions. It will be seen that 
the arm which carries the light to be tried remains always at the 
same distance from the screen. The screen itself is so arranged that its 
surface bisects the angles between the lines joining the two lights and 
itself—a most necessary thing, when Fig. 3 is taken into consideration. 

We have now to turn to the method of judging the equality of light; 
that is, how the eye can best appreciate the light. 

We are told very frequently that the eye can appreciate about the ;', 
part in the intensity of light, or, say, 2 per cent. There is a story told 
of a celebrated witness who,when asked whether such and such a thing 
was the case, said: ‘‘ Yes and no.” Now if I were asked the question 
whether the above limit was true, I could safely answer in the same 
terms. First of all let me show you an experiment, which will prove 
that this limit is both understated and also overstated. I have on this 
screen a variety of grays between black and white. We can now see 
them all, and the difference between them. If I turn down the light, a 
great many of these appeartthe same tint. If I turn on to them a very 
strong electric light, those not nearly white,when looked at from where 
Iam, appear white, and it is only when there is considerable black in the 
shade of tint that they appear gray. 

As a matter of fact, there is an intensity of light, in which much 
smaller differences than the 75 can be perceived. I believe, for my own 
part, that,when the light is suitable, a difference of nearly 3}, is recog- 
nizable. But it is not necessary that the eye should be so sensitive as 
the above, so long as proper precautions are taken in balancing the 
light. If we balance from “too light” and then from “too dark,” the 
mean will be fairly exact, and probably not be far off the truth by a 
good deal less than 1 per eent. But there is another plan, which is bet- 
ter still, and that is by rapid oscillations in intensity on each side of the 
true point. This is difficult with many photometers, but not with all. 
When this plan is adopted, supposing we are using the shadow method, 
the two shadows appear to wink, and, when exactly balanced, this 
winking stops. It is curious how, without this artifice, readings, which 
can be proved to be palpably wrong, are made. For instance,when one 
shadow is intensely darker than another, the eye of the observer will 
fail to see it, when the alteration is made slowly. If the eye, however, 
has a rest, by looking away at some black object, the inequality of the 
shadows will at once be seen. This cannot happen when the method of 
rapid oscillation is adopted. 
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What the cause of this may be is not absolutely proved. When the 
eyes look at two objects (spots or shadows) the images of the two are 
projected on different parts of the eye, these portions get fatigued, and 
the longer they are looked at the greater the fatigue. The brightness of 
the two gets lowered and they gradually approach one another. When 
the system of oscillation is adopted, though both images are lowered in 
tone, yet there is a constant brightening and dimming in both, not suf- 
liciently rapid to make each of them practically uniform in a tone mid- 
way between the two, but scintillation is produced. We can see how 
the eyes can be fatigued by a very simple experiment. I will throw a 
bright patch from the electric light upon the screen, which is also par- 





Fig. De 





Fig. 6. 





Fig. 7. 


tially illuminated by gas light. If the audience look at it for a few sec- 
onds, and keep their eyes fixed on the screen when I cut off the electric 
light, they will see a dark spot where the bright patch was, and it will 
appear to travel about as the eye wanders over the screen. This shows 
that the part of the retina on which the white patch was received is fa- 
tigued, and is less sensitive to the feeble gas light illumination with 
which the screen is illuminated. 

Some very instructive measures of the sensitiveness of the eye to dif- 
ferent shades of light can be made by a sector arrangement. Black 
dots of any size required (in the case in point they have one-eighth of 
an inch in diameter) can be placed on a white disc, as shown. This disc 
is cut radially from the center, and a black disc is marked out in the 
figure. The proportion of black and white can be altered at pleasure, 
and a further slight alteration in the gray produced is made by the dots; 
the smallest alteration, of course, being when the dot subtends the 
smallest angle. By this plan the sensitiveness of the eye to any small 





change in light can at once be found. The sector may be varied be- 
tween all white to nearly all black. Similarly, white dots may be 








° Fig. 8. 


Fig. 9. 


placed on a black disc, a white disc overlapping, and unique measures 
made. It must be remembered that in all cases the black itself reflects 
a certain amount (in this case about 4 per cent.) of white light. 

(To be Continued.) 








Use of Peat for Fuel in Germany. 
natiliaeaes 

The United States Consul at Bamberg says, in his last report, that the 
numerous inquiries that have been addressed to him on the subject of 
cheap fuel, have caused him to give careful attention to the process by 
which many parts of the G rman Empire secure their supplies of that 
comparatively inexpensive, but yet satisfactory, fuel—peat or turf. 
Peat or turf is used throughout Europe generally, wherein the ordinary 
cost of its production is not materially increased by cost of transporta- 
tion. In the large and small cities, as well as in the country districts, 
it is used for fuel ; in fact, in many localities it is the only substance 
used for heating purposes. Peat is the product of decayed organic mat- 
ter. The main cause of the transformation of vegetable substances into 
peat is water of a certain composition and temperature which, being al- 
most still or flowing slowly in or above the earth, permits of the de- 
velopment of swamp plants, and, at the same time, preserves the latter 
from total decomposition, by reason of exclusion of the air. These con- 
ditions are found to exist more particularly in the temperate zone, where 
the necessary variations of temperature occur, and where tracts of land 
are found whose impervious beds lead to continual accumulations of 
water, while, on the other hand, other portions of territory with loose 
and penetrable beds, especially in regions inundated by the overflowing 
of rivers, are subjected periodically or continuously to an extraordinary 
saturation. The various theories that have heretofore been advanced 
to account for the origin and development of péat bogs, generally agree 
that the moors are the product of a more or less extensive decay of cer- 
tain plants in a mass of vegetation which, under favorable conditions as 
regards locality, climate and moisture, is continually being renewed in 
one section and matured in another. The upper layer of peat or turf, 
which consists for the greater part of varieties of moss, is, when broken 
into fragments, a loose fibrous substance—a mixture of root fibers, leaves, 
stems, etc. The bottom layer, known as pechtorf or specktorf (‘‘pitch 
turf,”) consists of a black, compact, pitchy mass, which shrinks rapidiy 
on being separated into small pieces. It has, when cut evenly, a smooth 
wax-like surface, contains the greatest amount of nitrogen, and, con- 
sequently, is the most valuable for heating purposes. Every rational 
operation of peat bogs or moors must be begun by the draining of the 
territory to be worked, and this draining must be undertaken suffi- 
ciently in advance of the working of the peat moor itself, in order that 
the territory in question may attain the requisite degree of dryness. 
Even after this has been effected, the peat still contains water in quan- 
tity equal to from 70 to 80 per cent. of its weight, and this remaining 
moisture is then almost entirely removed by successive processes of dry- 
ing in the air, manipulation with machinery, or subjection to artificial 
heat. Until within the las®ew years, manual labor has been employed 
to work the peat bogs, but a very ingenious machine has been invented 
to take its place. This machine consists of three lancet-like knives, 


which, by operation of a toothed rod, cogwheel and crank, are sunk 
into the peat, cutting out a square piece, which is received upon a hori- 
zontally working shelf and removed by a simple reversing of the above 


mentioned contrivance. 





Another method consists in plowing and har- 
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rowing the bog or moor by the use of steam power and wire cables, the 
material for which is manufactured at Mannhein. The process of dry- 
ing the peat or turf, in so far as small moors are concerned, consists 
simply of exposure to the open air. When extensive territories are 
worked, artificial dryifig-is resorted to, and the expense involved in the 
latter operation is by far the greatest incurred in the production of peat. 
In Germany the following kinds of peat are known : Cut peat, which is 
cut into the form of bricks by hand spades or special machines ; moulded 
peat, which is produced by cutting the peat moss into irregular pieces, 
mixing it with water and then moulding it into the respective forms ; 
machine or pressed peat, which is the result of pressing the turf, after 
previous separation into pieces and drying in ovens. In the category 
of ‘‘ machine peat” is also included the so-called ‘‘ball peat” (kugeltorf) 
—globes of turf about 4 inches in diameter, made by passing the turf 
pulp through specially contrived appliances. In the district of Bam- 
berg, the moor to be worked is first freed from vegetation, leveled, 
plowed and harrowed, and the loosened peat broken, so as to be exposed 
to the action of the air. It is then gathered by means of a kind of snow 
plow, brought to the separating machine, taken thence to the drying 
oven and the press, whence it issues in the shape of smooth, shiny, dark 
brown bricks. A machine in operation at one of the chief peat works 
in Germany produces, provided suitable material is used, from 10,000 to 
15,000 bricks in 10 hours. Another machine, requiring 6-horse power 
to work it, can produce from 60,000 to 100,000 bricks aday. In Ger- 
many the relative cost of peat as compared with hard coal is as follows , 
100 kilogrammes (kilogramme = 2.2 lbs.) of good Zivickau hard coal 
cost at the mine 1.20 to 1.62 marks (mark = 25 cents), while the cost of 
production of the same quantity of peat amounts to from 0.30 to 1.40 
marks, according to quality. Besides its use as fuel, peat is turned into 
account in Germany as a fertilizer and as building material, it being 
successfu'ly used as a filter for vacant spaces, separating layers for 
waterworks, reservoirs, ice houses, etc. By means of a process patented 
by a tanner in Mayence, it has also been made to do service in tanneries. 
The waste or superfluous particles of peat, known as peat dust, have 
recently been brought into extensive use as a material for fitting up and 
preserving odorless vaults, an innovation, says Consul Stern, deserving 
strong commendation, especially in localities where the sewerage is in- 
adequate. Hanover and Mecklenburg alone have from 140 to 150 square 
miles, and Bavaria has 22 square miles of peat moors. 








The Hunting of Governed Engines. 
onsite 

Mr. Jas Swinburne, of the British Institute of Civil Engineers, notes 
that Lord Rayleigh, in a paper read before the Royal Institution on 
March 15, 1878, pointed out that the ordinary explanation of the action 
of the electro-magnet in an electrically driven tuning fork is incorrect, 
and that such a mechanism works in virtue of the self-induction of the 
electro-magnet. As far as the action of the contact goes, it is the same 
whether the leg of the fork is receding from the magnet or approaching 
it; and if the force depended only on the contact, and was symmetrical, 
no power would be supplied to the system. It would be like a pendulum 
which is acted upon by gravity equally whether the bob is going up or 
coming down. To make the pendulum work continuously, gravity 
would have to act more when the bob was coming down. As this can- 
not be arranged, a clock has to do the work instead. In the case of Lord 
Rayleigh’s tuning fork, the magnet pulls harder when the leg is coming 
towards it than when receding, and thus gives power to the fork. In 
other words, the effect of the magnet lags, and thus becomes unsym- 
metrical. This is a most important principle, and it applies to a large 
number of varied cases of great importance, and of more interest to en- 
gineers than even electrically driven tuning forks. Broadly speaking, 
all kinds of continued vibration may be said to depend on this principle 
including the hunting of engines. 

If a governor really behaved as it does in most text books, and ad- 
mitted steam in exact accordance with the speed of the engine, there 
would be no such hunting ; but unfortunately a governor does not fol- 
low the variations of speed instantaneously. Apart altogether from 
questions of friction, or movement of heavy valve or expansion gears, 
many forms of governor, especially what may be described as the relay 
kind, alter the steam admission with some delay. The friction of the 
various parts and their tendency to remain in one position until the dis- 
turbing force comes up to a certain value, and to then move suddenly 
and overshoot the mark, increases this action. The result of this time 
lag in the action of governors is that in many cases engines, especially 
on light loads, get into a state of vibration known as hunting. 

The orthodox way of treating sucha subject would be to begin with 
the discussion of an engine with a flywheel and a frictionless governor 








with a dashpot or something of the sort, following a simple law. A sys 

tem might thus be imagined which would fit a differential equation suc|: 
as that used to find the current when an electrical condenser is dis 

charged through an inductive circuit ; and it might be possible to ca! 

culate the load which would just prevent permanent hunting, or an) 
hunting at all. There are immense difficulties, however, for there are 
so many small causes of disturbance that such treatment would prob- 
ably give no useful information. It may be‘best, therefore, to discuss 
the question verbally only, without expecting to arrive at very definite 
results. 

When the load of an engine varies, for instance, by decreasing, if the 
steam supply remains the same, the extra energy goes to increasing the 
speed of the flywheel. Whether the speed of the engine follows the 
steam supply quickly or not thus depends on the flywheel. It also de- 
pends on the load. If a 1,000-horse power engine is working at full load, 
and 900-horse power is suddenly thrown off, and the governor does not 
act instantly, 900-horse power is devoted to increasing the velocity of 
the flywheel, and unless the wheel has an enormous moment of inertia, 
or is turning very quickly, this power will increase its speed, say, 2 per 
cent. in a very short time. On the other hand, if the engine is only doing 
100-horse power, and this load is suddenly reduced to 10, there is only 
90 to increase the speed of the flywheel, and to increase it 2 per cent. 
will take 10 times as long as in the former case. Putting the matter the 
other way, the engine obeys variations of steam supply more slowly at 
light loads, or, in other words, it obeys its governor more tardily at light 
loads. In practice many engines which run steadily at full load, hunt 
terribly when worked light. 

Turn now to the governor. It is generally treated as complete in it 
self, without reference to the flywheel or engine load. A simple Watt 
governor, and most of the governors on small engines, have no ap 
preciable time lag, except a certain sticking, due to friction, or to the 
absurd practice of putting a comparatively small governor to work di 
rect on to a heavy expansion gear, or a stiff stuffing box. These mat 
ters have been discussed in an able paper by Ransom recently. There 
is not very much tendency to hunting with such governors. Their 
drawback is that as the steam must be nearly shut off at no load, an‘ 
full on at full load, the valve gear must be in different positions, and 
the governor must therefore be in different positions too. This means 
that the engine will be governed at a considerably higher speed at light 
loads. To cure this the obvious course is to make the governor isochro 
nous. The drawback to this is that an ordinary isochronous governor 
is not powerful enough if it has to move through along range with a 
very small percentage of speed variation. It is likely to stick until the 
speed has varied a good deal, and then to move to its fullest extent. The 
result of this would be that the engine would be governed by having 
full steam and none at all alternately. I do not know why this metho:| 
of governing should not be employed. If the governor works some light 
gear, such as the various modifications of the Corliss, this form of gov 
ernor should work very well with a large flywheel. The cylinder woul! 
either get a charge of steam which would correspond to the full engine 
load, and which would, therefore, be expanded and worked in an econ- 
omical way, or it would get none. This alteration of full load and no 
load is common in gas engines, and, for distinction, may be called the 
hit-and-miss method of governing. The only steam engine I know 
which employs it is the Parsons steam turbine. Of course, the great 
difficulty is the flywheel, especially in a slow speed engine. If working 
at a tenth of its load it gets steam only every tenth revolution, and the 
flywheel must carry it round for nine. As high speeds are gradually 
coming in, it may be worth while to keep this method of government 
in mind, as itis most economical of steam, and as there is no time lag 
in the governor, there is no hunting. 

Returning to the isochronous governor, the obvious method of over- 
coming the friction or weight of valve gear is to use some relay—to use 
a convenient electrical expression. The governor does not then act di- 
rectly on the valve gear, but puts some screw or other mechanism into 
gear, which works the expansion or throttle valve. Willans used a 
water relay. The governor worked a minute water valve, controlling 
a cylinder which worked the throttle valve. Such an arrangement can 
be made very accurate, as a very small movement of the governor, op- 
posed by a very slight force, can be made to work the most obstinate 
valve gear. But we have at once danger from hunting, as there is con- 
siderable time lag in the governor. Suppose the load is suddenly de- 
creased, the engine speeds up and the governor begins to increase the 
expansion, but effects this slowly, and by the time the valves are right 
for the reduced load, the engine is much above speed. The governor, 
therefore, goes on reducing the steam until the engine has far too little. 
It, therefore, slowsdown again, But the governor continues reducing 
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‘he steam until the engine is slowed down to its normal speed. By that 
‘ime the engine has far too little steam, so it goes on falling in speed. 
rhe governor then begins to turn on steam again, but it does it so slowly 
lat the engine has fallen far below speed before the normal steam sup- 


ly is given, and the governor goes on turning up steam till the engine | 


arrives at its normal speed, when it has far too much steam, and is 
again rapidly increasing in speed. The cycle of operation is repeated 
over and over again. It depends on the lag of the governor, the fly- 
vheel, and the load, whether the hunting is temporary, so that the 
variations-of speed are less and less every time ; or permanent, in which 
case the engine alternates between no steam and, perhaps, full supply. 
An engine which hunts permanently at very light loads often works 
perfectly over half load. 

An ordinary governor is thus apt to be insensitive and to allow the 
speed to vary with the load if designed not to hunt ; and if arranged to 
work a relay, hunting results. An isochronous governor with a dash- 
pot has, of course, a time lag too. 

[It is easy to make a governor which combines the advantages of both 
systems and avoids the drawbacks. 

A governor made by Messrs. Weyher, Richmond & Co., of Pontin, 
may be cited as a good example. It is not isochronous, and it works di- 
rectly on the steam control. I may mention that even in small engines 
the French arrange the valve gear so that it is very easily controlled. 
The variable detent is very common. In addition to working the steam 
control direct, any movement of the balls from the normal position puts 
a screw gear into motion, which slowly alters the intermediate gear, so 
that the engine finally runs at the normal speed whatever the load is. 
It is unnecessary to describe the particular gear employed ; a typical 
case may be imagined. Suppose the expansion link is in connection 
with the middle of a lever, and the governor with one end A, the other 
end B being fixed ; an increase of speed raises. the end A of the lever 
and the middle, and you have an ordinary non-isochronous governor 
which gives a higher speed at light loads. Suppose, however, that any 
rise of the end A of the lever sets a train to work which slowly raises 
the other end, it will go on till the governor is in its normal position. 
We thus get a governor which does not hunt and gives the same speed 
at all loads. If the valve gear is heavy or stiff, the governor may work 
one end of the lever by means of a relay, but it must be a following re- 
lay, such as those employed in steam steering gear, so that the extent as 
well as the direction of the movement of the governor end of the lever 
is controlled by the position of the governor ; and this gear should act 
as promptly as possible to avoid hunting. The other or relay gear then 
works slowly. In such a governor it will be seen that the end A of the 
lever eventually comes to its normal position in all cases, and only 
moves to counteract sudden variations of speed. The real control is ef- 
fected by the slow-moving relay moving the other end B. 

Instead of using one governor, a pair may be employed, one of which 
works direct on the valve gear, and the other by means of a slow- 
working relay. This method does not seem so simple as using a simple 
governor to do both. 

These matters must have been worked out thoroughly by many en- 
gineers, and they appear so simple that one almost feels ashamed to 
bring them forward here ; but in looking the matter up I find the gov- 
ernor is generally treated by itself, without reference to the engine. I 
have, therefore, thought it might be worth while to bring this subject 
forward, and trust you will bear with me for having put it m such a 
very elementary way. 








Production and Consumption of Platinum. 


By Mr. B. T. VETTERLEIN. 


With the introduction of the electric lamp into practical use in 1881, 
the consumption of platinum rapidly increased, though the quantity re- 
quired for each lamp was gradually reduced. The first Edison lamp 
contained .8162 grains (53 mg.) platinum; the first Sawyer-Man over 
1.52 grains (150 mg.); the former now barely contains .1232 (8 mg.) 
grains, and the latter none at all. Likewise Siemens and Halske have 
reduced the quantity in their lamps to a minimum. Notwithstanding 
the consumption of platinum for electric lamps has risen in 1892 to 
3,758,843 pounds (1,705 kg.). Whatever has been or may be done to dis- 
pense with its use in electric lamps, its entire abandonment is improba- 





Light Dournal. 335 


the other dentistry. It is estimated that (2,480 kg.) 5,467.408 pounds per 
annum are required for these two induStries in Germany. The manu- 
facture of acid appears also to be on the increase, and though to some 
extent glass has been substituted for it, the general belief is, that more 
and more platinum will be required. It may also be assumed that den- 
| tists will always continue to use it, since it is the only metal which com- 
bines the greatest infusibility with flexibility and strength. In England 
| and America alone 4,100.556 pounds (1,860 kg.) are used, and the quan- 
tity increases yearly from 2 to 3 per cent, For crucibles and the like at 
| least (620 kg.) 1,366.852 pounds are required. To recapitulate, there will 
| be needed for all purposes at the present moment : 





For lamps....... acccese| Ba 1,705 kg. 

For stills and dentistry. 9,568 ‘‘ 3,840 ‘ 

For crucibles, ete....... aoe. * 620 * 
14,694 Ibs. 6,165 kg. 


This amount, to the extent of 30 to 40 per cent., is covered by old 
platinum, leaving from (3,705 to 4,316 kgs.) 8,817 to 10,286 pounds to 
be provided. 

For many years the Ural mines supplied the largest proportion (92 
per cent.) ; but how long will this continue? According to the official 
statistics of the Russian Government, the production of platinum 
reached its height in 1887 ; then it fell to 5,952 pounds (2,700 kgs.), and 
remained without change at these figures till 1891, in which year, ow- 
ing to the abnormally high prices current, it rose to (4,226 kgs.) 9,317 
pounds. But many of the Ural mines are now exhausted, and it is be- 
lieved that the culmination point of the Russian platinum production 
has passed. New sources of supply have been looked for, and it is 
hoped that these have been found in Colombia, 8. A.; British Colum- 
bia, and in the United States. As yet the production in Colombia 
amounts to a little more than (125 kgs.) 276 lbs., obtained by placer 
mining. The platinum bearing territory is very extensive, though not 
rich, and is in part well adapted for placer mining. Considerable 
American capital has been invested there, and it is among the possi- 
bilities that this country may become an important producer. In British 
Columbia, the only appreciable finds have been made near the Talamee 
river, but only about (25 kgs.) 55 pounds have thus far been credited to 
this section. In the United States many attempts have been made to 
find platinum. In the California and Oregon placer mines it has been 


found. The census bureau returns the amount for the years from 1880 
to 1889 at 2,491 Troy ounces, and for 1892 at 80 ounces. The imports 
into the United States, according to the same source, foot up for 1890, 
at 123,143 ounces, and for 1892, to 86,000 ounces. 








Electricity in Mines. 
incline 

The conclusions reached by Mr. W. E. Lishman, as published by him 
in a paper contributed to the ‘‘ Journal of the British Society of Mining 
Students,” on the above-named matter, are that it seems probable that 
in the future the alternate current will be more extensively used, the 
obstacle at present in the way being the difficulty there isin starting the 
motors. Economy in transmission will be further increased by the in- 
troduction (with sufficient precautions) of high tension currents and the 
use of transformers, which in some cases are already employed. The 
current is taken along the main cables at a high potential, and at the 
required points is transformed into one of low potential and large cur- 
rent. In every machine which is used for the purpose of converting 
energy in one form into energy in another more adapted for service, the 
transformed energy, or the energy realized, is never so great as that 
originally given out ; and since, by the doctrine of ‘‘ conservation of 
energy,” none is ever lost, but only reappears in some other form, the 
difference between the energy employed and that realized is either ex- 
pended in doing work in the process of conversion or dissipated in some 
other form, owing to the want of proper means of concentrating it into 
the desired channel. 

This loss (loss so far as the desired end is concerned) must exist so 
long as there is work to be done in the process of conversion, but it can 
be reduced to a minimum, and the nearer the realized energy ap- 
proaches that originally given out the more efficient is the process. 
Friction, in ordinary machines, is accountable for absorbing much of 
the power, but with electricity, as seen above, there are other losses, and 
a more ready way of obtainMig the current is to be looked for in the fu- 





ble, since the many lamp factories are arranged to make use of it and 
the cost is but a trifling addition to that of the completed lamp; it is | 
therefore more likely that the future consumption for this purpose will | 
be rather larger than less, due to the increased demand for lamps. 

Two other important uses for platinum absorb very considerablé 
amounts. One is the construction of vitriol concentration stills, and 


ture. When heat, which is so readily obtained from electricity, can be 
as readily reconverted into electricity without the introduction of all 
the machinery at present necessary, and the friction consequent upon 
it, economy will be still further increased and efficiency will approach 
amaximum. At present this is in its experimental stage, but there 
seems ground for believing that it will eventually become practicable, 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ce Sy 
A QUEER provision in the city charter (section No. 221) of Niagara 
Falls, N. Y., directs that all gas and water connections from the street 
mains shall be made with lead pipe. The practice, however, has been to 
disregard the rule in so far as it relates to gas connections. 





Mr. Denis Poirras, a prominent resident of Montreal, has instituted 
a suit against the Montreal Gas Company to recover a sum of money 
which he avers was illegally collected from him by the defendant. He 
says that the Company, under its contract with the city, agreed to fur- 
nish gas from 1885 to 1890 at the rate of $1.45 per 1,000 cubic feet, and 
from 1890 to 1895 at the rate of $1.40 per 1,000 cubic feet. During the 
last named period the Company charged $1.40, less 10 per cent., to con- 
sumers residing east of Cathedral street, whereas consumers living west 
of Cathedral street have only been charged 95 cents, the difference in 
the rate being attributable to the competition existing in the western dis- 
trict between the Montreal Company and the Consumers Company. 
Complainant sues to recover the 32 per cent. which he claims was an 
overcharge, because according to its charter and its contract with the 
city the Montreal Gas Company has no right to make unfavorable dis- 
tinctions between the residents of the city. 





AccoRDING to advices from Port Jervis, N. Y., the plant and fran- 
chises of the Port Jervis Gas Light Company have been sold to a syn- 
dicate comprising Messrs. Geo. F. Duncan, Geo. P. Westcott and Geo. 
F. West of Portland, Me., and Messrs. R. E. Schofield,W. E. Scott and 
Dr. W. L. Cuddeback, of Port Jervis, by whom it will hereafter be op- 
erated. The Portland parties were represented in the negotiations by 
Mr. Geo. F. Duncan, and his associates are interested in the gas works 
at Biddeford and Saco, Me., and other places. Mr. West, who is the 
practical gas man of the concern, will have general supervision of the 
works, and it is probable that Mr. Fullager, the former lessee of the 
works, will be retained in the employment of the Company. It is the 
intention of the proprietors to enlarge the plant and improve the service 
at a probable expenditure of $15,000. The executive management of 
the Company is as follows: Directors, Geo. F. Duncan and E. C. Hur- 
sey, of Portland, Me., and W. E. Scott, R. E. Schofield and W. L. 
Cuddeback ; President and Treasurer, Geo. F. Duncan ; Secretary, 
R. E. Schofield. 





THE power station for the Hartford (Conn.) Street Railway Company 
will be designed and built by the Berlin Iron Bridge Company, of East 
Berlin, Conn. It will be 65 feet wide and 233 feet in length, with a 
steel frame covered with the Berlin Iron Bridge Company’s patent anti- 
condensation corrugated iron covering. When completed it will be 
one of the most complete stations of the kind in the country, and will 
be absolutely fireproof. 





THE Northwestern Electric Light and Power Company, of Chicago, 
is in the hands of an assignee—Mr. Wm. L. Abbott. The concern will 
be permanently wound up. The failure is attributable to competition 
with the local Edison Company. 





AT the annual meeting of the shareholders of the Greenwich (Conn.) 
Gas and Electric Light Company the officers chosen were: Directors, 
Noah C. Rogers, James McCutcheon, J. Dayton, Wm. J. Smith and 
R. J. Walsh ; President and Treasurer, N. C. Rogers ; Vice-President, 
James McCutcheon ; Secretary, J. F. Walsh. 





*‘OBSERVER” forwards the following, under date of August 25: 
‘The Massachusetts Board of Gas and Electric Light Commissioners 
has received numerous applications from the Companies under its 
supervision for approval of issues of stocks and bonds, which applica- 
tions are compelled by the new law. The first case under the law was 
the application filed by the Waltham Gas Light Company to issue 
$20,000 bonds for the purpose of refunding a loan of that amount which 
was about to mature. The application was heard on August 21, and 
the Board has issued a decision authorizing the emission of $20,000 
bonds, to run not more than 10 years, at 5 per cent. interest. During 
the past week the petition of the Westfield Gas Light Company for 
authority to issue $20,000 new stock, for the purpose of paying off 
debts, was heard, and the Board took the matter under advisement. 
An application is also in hand from the new Natick Gas and Electric 
Company, for leave to issue $125,000 stock and $125,000 bonds for the 
purpose of purchasing the Natick Gas Company and the Natick Elee- 
tric Company, and also the property of the Elliott Falls Electric Light 





Company. The hearing on the last petition will be given on Sept. 4, 
at 2 P.M.” 





A WEEK ago we made brief mention of the fact that Judge De Lori- 
mier had granted a writ of injunction in the case of the Montreal Gis 
Company against the Consumers Gas Company, the city of Montrea| 
also being impleaded with the defendant, by virtue of which grant tlie 
Consumers Company was ordered to stop the distribution of gas within 
the limits of the city until May, 1895. The following resume of the case 
is taken from the Montreal Herald : 


‘* Plaintiffs allege that the city gave them the exclusive right to su) 
ply gas to citizens until May, 1895, by allowing them to lay pipes in the 
streets of the city. The Consumers Gas Company, before the expiry of 
the contract made between the city and the plaintiffs, began to supply 
gas in the city limits. A writ of injunction was therefore demanded. 
The city declared it would abide by the decision of the Court. The Con- 
sumers Gas Company, in answer to a petition for a writ, alleged that 
the demand was unfounded : 


‘* First.—Because it appeared that the only motive of the demand 
was the violation of the terms of a contract, made by the city and 
plaintiffs, a contract to which the defendants were not parties. 

‘* Second.—Because there was nothing in the demand to show that a 
contract existed, and because there is nothing binding in law between 
plaintiffs and defendants. 

‘*T hird.—Because the demand showed no reason why a writ should 
issue. 


‘** A second answer-in-law alleged that no demand could be made for 
$25,000, otherwise than by an ordinary action at law. A third answer 
denied all the allegations of plaintiffs’ demand. A fourth denied the 
exclusive right of plaintiffs to supply gas in the city, because it was 
beyond the power of the city, and even beyond the power of the Legis 
lature to grant such a monopoly. A fifth answer-in-law alleged that 
the defendants received their powers from the Standard Light and Power 
Company, and this latter obtained the authorization of the Quebec 
Legislature to lay pipes and sell gas throughout the Province, regard- 
less of Municipal control. Art. 1033, Sec. 3 of the Code of Civil Pro- 
cedure says that the Court may grant the issue of a writ of injunction 
to stop certain works under certain circumstances, and the third section 
that the Court may order this cessation when there has been a violation 
of a written contract. The Court held this to be formal, and as the 
article was intended to protect injured persons, it follows that the in- 
terpretation of the article must be liberal. The law was not limited to 
contracting parties alone, and its application has been left to the dis 
cretion and prudence of the courts. Interest is the measure of actions, 
and the law must be taken in conformity with this principle ; therefore, 
the benefit of the law should be given to persons who suffer irreparable 
damages. Plaintiffs produced the contracts of John Coates & Co.,who 
transferred to the defendant, and this contract showed that defendants 
violated their obligations. The first answer-in-law was consequently 
dismissed. As the contestants withdrew their demand for damages, tli 
Court did not pass judgment on the second answer-in-law, but simply 
gave effect to the consent of the parties that the demand be withdrawn. 
In regard to the third answer, the Court held that the city gave the 
Montreal.Gas Company the exclusive right to sell gas during 10 years 
till May, 1895. During the last two years another Company could be 
allowed to lay pipes, but such other Company could not supply gas. 
The city has the control of the streets and may say what use shall be 
made of them for the greater benefit of citizens. The Council had a 
perfect right, therefore, to grant an exclusive and temporary right to 
plaintiffs. This is not an illegal monopoly. The city cannot prevent 
the sale of gas within the city limits, put it may state how its streets may 
be used. No rights were given to Messrs. John Coates & Co. to supply 
gas in contravention of the clauses of the contract referred to; on the 
contrary, their contract expressly stated that they were only to supply 
gas on May 1, 1895, without hurting any rights that might have been 
acquired previous to that time. As the defendants only obtained per 
mission to open the streets on certain conditions—that is, that they re 
spect certain rights of the Montreal Gas Company, they cannot claim 
rights from the Standard Light and Power Company, because by com 
mon law commercial companies, chartered by Parlirment, are under 
municipal control. If the charter or statute does not state that they are 
withdrawn from the control, the Courts cannot withdraw them ; were 
this done by the Courts it would not be interpreting the statute ; it 
would extend the dispositions and clauses thereof. Moreover, existing 
rights cannot be withdrawn without an express statement to that effect; 
simple inference is not sufficient. Nothing was mentioned in the char- 








ter of the Standard Light and Power Company which could have with 
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\rawn the Corapany from municipal control, and it had to respect all 

juired rights of other parties. As the defendants violated the rights 
of the Montreal Company by supplying gas within the limits of the city 
of Montreal, a peremptory writ of injunction must issue to restrain 
them. They are forbidden to use the streets of Montreal to supply gas 
till May, 1895.” 





THE New York agency of the Metric Metal Company, of Erie, Pa., 
is located in the salesrooms of the Bartlett Lamp Manufacturing Com- 
pany, 40 College place. The telephone number of the establishment is 
‘1,125 Cortlandt.” 





THE project for a gas and electric lighting supply for Pana, IIls., has 
been revived, this time by Messrs. C. H. Paddock, D. J. Overholt, J. C. 
MecLuigg, W. W. Morrison, J. J. Connor, Aug. Rehrer and John 
Kahn, who have incorporated the Consumers Light Company. The in- 
itial capital is put at $5,000, the certificate of incorporation carrying the 
right to inerease this sum as the needs of the Company may require. 
Pana is a post village in a similarly named township of Christian 
county, Ills., and can be reached by the Illinois Central, the Indianap- 
olis and St. Louis, and the Springfield branch of the Ohio and Missis- 
sippi railroads. It is 42 miles southeast of Springfield and 35 miles 
south by west of Decatur. It has flouring mills, a foundry, machine 
shops, planing mills, grain elevators and other industrial establishments. 
Population, about 6,500. 





Mr. A. J. Roat, of the West Side Gas Company, of Kingston, Pa., 
writes that the water gas apparatus constructed for the Company by the 
Economical Gas Apparatus Construction Company, of Toronto, Canada, 
is up to every claim that was made for it. 





Mr. CHARLES KRECKE, who recently secured the appointment of offi- 
cial gas inspector for Detroit, Mich., has returned home after an ex- 
tended trip through the country, made for the purpose of investigating 
the manner and methods of conducting the different gas inspection 
stations. The stations which seemed to impress him most favorably 
were those conducted by Dr. Love, in New York, and by Dr. Ford, in 
the District of Columbia. The Detroit inspection station is to be fitted 
up in accordance with the latest practice. Under the ordinance, In- 
spector Krecke is directed to test the candle power of Detroit gas at least 
once a week. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., has received 
the contract for the new plant of the Fairfield Copper Company, at 
Monroe, Conn. The plant will be entirely of iron and steel, no wood- 
work being employed in the construction. 





THE Cumberland (Md.) Gas Light Company’s main system is being 
enlarged and extended ; an improvement that will be valuable to the 
Company and beneficial to its consumers. 





A recent issue of the Rochester (N. Y.) Post-EHapress says that some 
days ago Frank P. Crouch and wife transferred to the Rochester Gas 
and Electric Company lots Nos. 1 to 10 (inclusive), lots Nos. 19 to 21 
(inclusive), on Freeman street, and lots Nos. 12 and A., on Redfield 
street ; also certain described water front property. The purchase was 
made in the interest of the ammonia company recently incorporated 
with a capital of $15,000, which will at once construct a plant on the 
newly acquired premises. 





THE following veto message which was recently sent by Mayor Mat- 
thews to the Board of Aldermen, of Boston, explains itself : 

‘‘Gentlemen—I return without my signature an order passed August 
13, as follows: ‘Ordered, That on and after the passage of this order 
no main pipe for extending any existing gas main shall be laid in any 
street of the city of Boston unless authorized by an order of the Board 
of Aldermen.’ 

“And that all permits issued to the Brookline Gas Company for 
opening the streets in any part of Boston, other than that described in 
the contract now existing between the said city and said Gas Company, 
be revoked and cancelled.’ 

‘This order is similar in many respects to an order passd February 
5, 1894; it is open to the objections to that order set forth in a message 
dated February 16, 1894, and I can find no argument for its passage 
in the published proceedings of your honorable body. Permits are 
issued to the various gas companies to open streets outside of as well as 
within the territory covered by their respective contracts for public 
lights upon the theory—frequently explained in communications from 
this office and applicable to all the older gas companies doing business 
in this city—that the Legislature, which had supreme control over all 





the public ways in the Commonwealth, has granted to these companies 
the right to lay pipes throughout the territory specified in their respect- 
ive charters, subject only to the obligation to procure the consent of the 
municipal authorities to the temporary street openings necessary for the 
purpose. These consents or permits were issued, if my information is 
correct, directly by the Board of Aldermen until the year 1853, when 
the practice was adopted of passing at the beginning of each year an 
order authorizing the Superintendent of Streets—a newly created 
official—to sign permits. This practice continued until 1883, when the 
authority up to that time annually granted to the Superintendent of 
Streets was vested in that official permanently, or at least indefinitely, 
by means of the standing regulations of the Board. These regulations 
have been renewed from time to time, and are still in force, unless, as 
seems probable, the entire control of temporary street openings was 
transferred by the charter amendments of 1885 to the Mayor, tu be ex- 
ercised through the officer charged by the city ordinances with the duty 
of keeping the streets in repair—that is, by the Superintendent of Streets. 
If this latter view is correct, it is, of course, impossible for the Board of 
Aldermen to reserve the jurisdiction over street openings exercised by 
it prior to 1853 ; but in any event no reason has been assigned for tak- 
ing away from the Superintendent of Streets the control over street 
openings which has been exercised by that officer, either by virtue of 
the orders and regulations of the Board of Aldermen or under the city 
charter for more than 40 years. The gas companies are not allowed 
to dig up the streets at random or wherever they desire, and no favorit- 
ism or discrimination between the different companies is permitted. 
To each permits are given for all the streets within the territory covered 
by its contract for public lights, subject to the rule that no asphalt, 
brick, stone or concrete pavements shall be disturbed, and to the other 
reasonable regulations of the street department. Subject to the above 
conditions, permits have also been issued to the Boston, Roxbury and 
Brookline Gas Light Companies, for streets outside of their re- 
spective contract territories, when the streets in question are within the 
territory specified in the Company’s charter, when the abutters are favor- 
able, and when the interests of the public, as represented by the street 
department are protected in a manner satisfactory to the Superintendent. 
Thus, before the permits recently issued to the Brookline Gas Light 
Company for street openings in Ward 12 were granted, the Company 
was required to furnish evidence that the abutters desired such action, 
and to do an amount of paving or repaving far in excess of that needed 
to put the street in as good condition as before opening. Within a few 
days the Company presented requests for Brookline gas service from the 
Boston and Albany Railroad Company, the New York, New Haven 
and Hartford Railway Company, the United States Hotel, E. H. Eld- 
ridge & Co. (signing for 22 estates), Walter L. Sears, M. H. Shea, the 
Plymouth Rock Pants Company, the C. E. Osgood Company, the Hub 
Furniture Company, and over 300 other persons and firms residing or 
doing business within the district. The Company agreed to the require- 
ments of the Superintendent of Streets, such as repaving with pitch and 
pebble joints, or concrete base, or from curb to fail, and the residents 
and property owners of this section of the city have thus secured not 
only a competitive gas service, but better pavements than before. The 
Superintendent of Streets informs me that the only person to object was 


one of the officers of the rival Gas Company. Permit me in closing to 

refer to several prior communications upon the subject of competition 

and the law of street openings, particularly to the messages of Februa- 

ry 27th, 1893 ; March ist, 1893 ; October 3d, 1893 ; November 9th, 1893; 
ebruary 16th, 1894; and June 19th, 1894.” 





THE betterments on the plant of the Fishkill and Matteawan (N. Y.) 
Gas Company, carried out by Mr. A. M. Sutherland, have been com- 
pleted. On September Ist the gas rate was reduced to $1.60, from $2.25 
per 1,000. 


THE United Gas Improvement Company has been awarded the con- 
tract for six sets of its standard double superheater setting of Lowe wa- 
ter gas apparatus, to be erected at the Calf Pasture Station of the Bay 
State Gas Company, Boston, Mass. The estimated daily producing ca- 
pacity of the sets is put at 4,000,000 cubic feet, and if memory can be 
depended upon this is the largest contract on account of water gas ap- 
paratus that has been awarded this year. Work has already been start- 
ed on the plant, which will be completed in time for service during the 
heavy output of the winter season. 








THE Coney Island (N. Y.) Company is in trouble with its consumers, 
many of whom refuse to settle on the basis of $2 per 1,000, claiming 
that since the consolidation of Gravesend with the city of Brooklyn the 
gas rate at Coney Island should not exceed the Brooklyn rate—$1.25 
per 1,000. 
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The Market for Gas Securities. 





Consolidated sold off a trifle during the week, 
but recovered towards the close, the opening 
quotation to-day (Friday) being 123} bid, of- 
fered at 124, ex-dividend of 2 per cent. The 
best informed investors incline to the view that 
Consolidated is about as high as it is likely to 
go for the present; not that this opinion is 
based on the belief that the Company is not in 
excellent position or that its business is not stead- 
ily increasing. The pessimistic view hinges on 
the pretty well defined belief that dollar gas in 
New York is not farther off than next spring. 
The city Companies are all doing an excellent 
business, and the Standard’s increase for the 
month of July, 1894, as nexent July, 1893, is 
really surprising. Equitable and Mutual are 
quoted at the figures of a week ago. The Brook- 
lyn situation was marked by stout rumors dur- 
img the week of an agreement between the 
Fulton-Municipal and Addicks factions, under 
which they will work in harmony hereafter, 
but we have no authentic information in that 
regard. If this is so the Companies outside the 
breastworks of peace are the Williamsburgh 
and Nassau, and they could make quite a strong 
stand. The quotations for Brooklyn shares 
show —_ disparity between the value set upon 
them by holders and inquirers, and we think 
they are nearer to a sale than a purchase. 
Chicago gas is weak, along with the general 
market, and Bay State is going along to the 20 
notch. Baltimore Consolidated is offered at 
673, and Wilmington (Del.) gas is bid for at 188. 





Gas Stocks. 





Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Waut Sr., New Yorx @iry. 
SEPTEMBER 3. 
Ea The following quotations are ‘based oa: the par value of 
$100 per share. aed 
Capital. Par. Bid Asked 
Consolidated.............. $35,430,000 100 1235 124 
ORAER ci cisassiscoece —— 500,000 50 1033 — 
¢  Berip........0.... 220,000 —' 100 -- 
Equitable................... 4,000,000 100 165 — 
‘¢  Bonds.......... 1,000,000 — 106 108 
Metropolitan, Bonds.... 658,000 — 108 112 
Mautual...............0000. 3,500,000 100 145 — 
‘© Bonds.............. 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 — 
GREENS anciesaice cccesse ccesensece | De 
i 160,000 — — 100 
Richmond Oo., 8. L.... 348,650 50 50 — 
* Bonds......... 100,000 — — — 





Standard Gas Co-- 
Common Stock....... 
Preferred..........000+ 

WORMED cccoce veccscsccccese 
Gas Co’s of Brooklyn. 

“ §. F. Bonds.... 

Equity Gas Light Co... 

BIRR cscccccescesess 
fulton Municipal....... 
ee Bonds.... 

PIES sisscocsoesseccescose 

‘* Bonds (7’s)...... 

* $F COD) ecee 

Metropolitan.............. 

ned Bonds (5's) 

NASBAU.......c-cccceee ceeeee 

Williamsburgh ........... 

. Bonds... 

Nut of Town Ges Companies. 
Bay State Gas Co.— 


Income Bonds..... 
Soston United Gas Co. — 
19 Series 8.F. Trust 
2d iT) os ee 
Buffalo Mutual, N. Y... 
Y Bonds... 
Citizens, Newark......... 
Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Consumers Gas Light 
Co., Jersey City...... 
Bonds......... Lastanis 
Cincinnati G. & C. Co.. 
Consumers Toronto.... 
Central, S. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 
* Bonds..... 
Citizens Gas Lt. Co., 


East River Gas Co., 
Long Island City..... 
Preferred............ 


Equitable Gas & Fuel 
Co , Chicago, Bonds 


Jersey City............0-s. 
Louisvilie, Ky............ 
Laclede Gas Light Co. 
St. Louis, Mo.— 

Common Stock.... 
Preferred “ .... 
Bonds...... .. inuieide 
Little Falls N. Y........ 
° Bonds 


People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... . 
adie Sienenes 
Peoples, Jersey City... 
" “  Bonds.. 
Paterson, N. J........+00. 
Rochester, N. Y.........+ 


San Francisco, Cal.... 
Washington, D. C....... 
Wilmington, Del.. ...... 


1,000,000 — 
3,000,000 100 
300,000 
1,000,000 10 
368,000 — 
94,000 — 
870,000 100 
70,000 — 
1,v00,000 25 
700,000 1000 
1,000,000 50 
1,000,000 — 


5,000,000 50 
2,000,000 1000 


7,000,000 1000 
3,000,000 1000 
750,000 100 
200,000 1000 
1,000,000 50 
25,000,000 100 


7,650,000 1000 


2,000,000 100 
600,000 1000 
7,000,000 100 
1,600,000 50 


11,000,000 100 
6,400,000 


500,000 — 
250,000 


7,500,000 100 
2,500,000 100 
9,034,400 1000 


25,000 — 
2,000,000 100 
25 


2,100,000 1000 
2,500,006 1000 
590,000 — 


25 


500,000 25 


10,000,000 100 
2,000,000 20 
500,000 50 
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60 — 
GAS WORKS APPARATUS AND 
 —_— CONSTRUCTION. 
57 58 James R. Floyd & Sons, New York City...... Coeecccescores. 355 

120 Continental Iron Works, Brooklyn, N. Y........+0--++-s00e: 354 

OT ois ccscccccocvctesessasasnasess 339 
95 100 | Kerr Murray Mfg. Co., fort Wayne, Ind.............-....+. 352 
160 — | Stacey Mfg. Co., Cincinnati, ODI0............sceeeeeeeeee- 355 
15 15 4 Bartlett, Hayward & Co., Baltimore, Md ................ «. 853 
Davis & Farnum M'g. Co., Waltham, Mass.... ......... -. 
i Bie a ce TD nok o's once cccdcctedaccees ... 354 
Isbell-Porter Company, New York City........00.-..-..+-. B54 
814 814 | Pred. Bredel, New York City................sseeeeeeeseres: 351 
United Gas Improvement Co., Phila., Pa............-...... 345 
54 57 Berlin Iron Bridge Company East Berlin, Conn........... 342 
National Gas and Water Co., Chicago, Ills.............- she OT 
92 — | Economical Gas Apparatus Construction Co., Toronto, Ont 346 

192 — |The Western Gas Construction Co., Fort Wayne, Ind ...... 348 

1843 187 | Humphreys & Glasgow, New York City..........ssseeeeeess 342 
90 100 
——* SCRUBBERS AND CONDENSERS. 
< @ G. Shepard Page’s Sons, New York City.........ssceeeseees 320 

re Sg sonia Seven onnsse> cspapecdaress 354 

107 1074 | james R. Floyd & Sons, New York City.............e00-++- 356 

Continental Lron Works, Brooklyn, N. Y..... Sbesccceanmance 354 
85 101 
ee) = REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md.................. 353 
ee eR ders erry ere 351 
J. H. Gautier & Co., Jersey City, N. J..cccccesecesssseceess 351 
18 19 Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 350 
25 35 
80 82 TAR AND CARBONIC ACID EXTRACTOR. 
Geo, Shepard Page’s Sons, N. Y. City.........-200-200 eee 356 
— 101 

120 128 AMMONIA CONCENTRATOR. 

190 200 Michigan Ammonia Works, Detroit, Mich......sssse+..e0+- 389 
125 130 

GAS METERS, 
John J. Griffin & Co., Phila., Pa. .....6..cscccccces cocccees 324 
191 19 American Meter Co., New York and Philadelphia.......... 259 
hey 4 | me Goodwin Meter Co., Philadelphia, Pa.......0.--.s0008 472 
72 74 | geime & Melihenny, Phila, Pa...........6-...+ <paearA 359 
88 8) 4 D. McDonald & Co., Albany, N. Y...........-cecceceeee cess 359 
— 160 | Nathaniel Tufts, Boston, Mass..............---eeeeeeee sees 358 
100 103 Maryland Meter and Manufacturing Co., Baltimore, Md.... 358 
Harris Bros. & Co., Philadelphia, Pa............+se0« aback 358 
200 208 Metre Metal Co., Eric, Pa..cccccccccesccscccssscccccccosese ST 
200 — 
425 43 GAS AND WATER PIPES. 
: @hio Pipe Co., Columbus, Obio...... ‘ndinine saeendesenes coos S00 
“Pa. J. Drummond, New York City..........c0.0eeceeeeeeees 857 
— 108 |®. D. Wood & Co., Phila., Pa..........-.0... cece eee eneeee 354 
104 105 | Warren Foundry & Machine Co., New York City........-.. 357 
175 185 Donaldson Iron Co., Emaus, Pa,.........--+ SoceasSrmaban ae _ 
Addyston Pipe and Steel Co , Cincinnati, O.......-....+-+-- 357 
—  —™ | John Fox, New York City.....ssccesses aeeeissb bene Kebedece WT 
99 102 
80 85 | sTkAM BLOWER FOR BURNING BREEZE. 
90 95 H. E, Parson, New York City......c0-.--seeeseeee> eogectes OB 
90 95 
— GAS COALS. 
Penn Gas Coal Co., Phila,, Pa............. eveeverescces ve B49 
71 71} | Perkins & Co., New York City ....... seaseces mieeedaad cose. 348 

240  — | Despard Gas Coal Co., Baltimore, M@.............ceeeeeeees 349 

188 190 | Westmoreland Coal Company, Phila., Pa.....cceeesssseeeee 349 
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CANNEL COALS. 


Perkins & Co., New York City.... .... hae = HedebE eeeinccnes 348 
Log Mountain Coal, Coke and Timber Co., Pineville, Ky... 349 
GAS ENRICHERS. 

Standard Of] Oo... New York City .ccccccccccccsccccesssceses 349 
The Sun Oil Co., Pittsburgh, Pa...........+ ecccccceccsccce OMe 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind.............. Seinteeds cccccoce OM 
AIR COMPRESSORS, 

Clayton Air Compressor Works, New York City...... eo ccscee 304 
COAL TAR PUMPS. 

Clayton Air Compressor Works, New York City............ 340 
GAS GAUGES. 

The Bristol Co., Waterbury, Comm......ssee......-- pipe cows 351 
GAS GOVERNORS. 

Connelly Iron Sponge and Governor Co., New York City.. . 347 
Wilbraham Baker Blower Co., Phila., Pa.................. 347 
Isbel!l-Porter Co., New York City.....cccccccessescccccscess AM 
GASHOLDER PAINT. 

The Governmen’ Waterproof Paint Co., Boston, Mass..... 353 
New York Marine Paint Co., Poughkeepsie, N. Y........... 358 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Company, New York City................... 354 
Continental Iron Works, Brooklyn, N. Y..............0. «oe B54 
RETORTS AND FIREBRICK. 

J. BH. Gautier & O6., Jeraay Oly, Me FT. 2.0 cece ccccccccccecses 350 
B. Kreischer & Sons, New York City...... obpeueqassons coges 350 
Adam Weber, New York City.............. coeseccccescscsd Se 
Laclede Fire Brick Mfg. Co , St. Louis, Mo.............+++. 850 
Borgner & O’Brien, Phila., Pa................ edeabees ooeee 350 
James Gardner, Jr., Pittsburgh, Pa................ ococe 2- OS 
Henry Maurer & Son, New York City.............. coos coe S00 
Baltimore Retort and Fire Brick Co., Baltimore, Md..... «ee 350 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 350 
Brooklyn Fire Brick Works, Brooklyn, N. Y......0.2...+0++ 300 
F. Behrend, New York City....... eee peuldntevssascves 310 

CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N. Y¥.... ..cssseesesees 350 
F. Behrend, New York City......ccccscsscssecccccececss+. S40 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N. Y......000...++- Shbtekseceecse 351 
BURNERS, 

C. A. Gefrorer, Phila., Pa..........0+ coco ecccece 342 
MORO Gy Wee Fen BB ck cc cccccccccccccbcctccccessoces 339 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn..........++++++ 339 
STREET LAMPS. 

J. G. Miner, Morrisania. New York City ..... sin dnd gumpeesel eee 
Bartlett Street Lamp Mfg. Co., New York City............. 351 





PURIFYING MATERIAL. 


Connelly Iron Sponge and Governor Co., New York City... 347 
Greenpoint Chemical Works, Brooklyn, N. Y..........+ vee 84 
Henry W. Douglas, Ann Arbor, MiCD........ecseeees--se0es 347 
Read, Holliday & Sons, Ltd., New York City..........+ «+. 340 





EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind....... éee 344 
Isbell-Porter Company, New York City.................-+- 354 
Wilbraham Baker Blower Co., Philadelphia, Pa........... 347 
Connelly Iron Sponge and Governor Co., New York City.... 347 

VALVES. | 
Ludlow Valve Manufacturing Co., Troy, N. Y..........00++ 353 | 
Chapman Valve Manufacturing Co., Boston, Mass..... ooees S58 
Wes Te ey Gg a IN odie oe 5 6c cs ccccccccccces inden oe 
Continental Iron Works, Brooklyn, N. Y..... ata ew keane 354 
John Fox, New York City............:. seecrecececesocoscce 357 
The P. H. & F. M. Roots Co., Connersville, Ind.........0... 344 
Isbell-Porter Co., New York City........ ecccccene ecccccces. O04 
The Western Gas Construction Co., Fort Wayne, Ind....... 346 

ELECTRICAL APPARATUS. 

Wm. Henry White, N. Y. City......... dbGsaceawes eS 
Fort Wayne Electric Co., Fort Wayne, Ind........... csoese OF 
GAS ENGINES. 

Schleicher, Schumm & Co., Phila., Pa..... Nibealadaniusqews 560 
ENGINES AND BOILERS. 

The Hazelton Boiler Co., New York City...... dtteens ecace ae 


PURIFIER SCREENS. 


John Cabot, New York City.... 351 


Poe e UCC COSCO eee ECC ee eee rT 


GAS STOVES. 


American Meter Co., New York and Philadelphia.......... 343 
The Goodwin Meter Co., Phila., Pa. ...........00----sseees 472 
George M. Clark & Co., Chicago, 1lI8.........seeee----- 200s 341 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 358 
The Schneider & Trenkamp Co., Cleveland, O...... o0ud «cc Oe 
Milwaukee Gas Stove Co , Milwaukee, Wis..... gkennesqasas 341 
GAS FLOW COMPUTERS. 
Wm. Cox, Stapleton, N.Y...........- danesstenesecantes sonen eee 
COIN WRAPPERS. 
Alvord & Co., Detroit, Mich. ......s.se0.-csccccccccececeens 339 
PATENTS. 
H. B. Willson & Co., Washington, D.C........... dinieuwien. Oe 








Wanted, to Lease, 


A Gas Plant in a Town ot from 15,000 | 
to 30,000 Inhabitants. | 


Insormation strictly | 





Stale location, volume of business, etc. 
confidential. Address 


1003-4 * J. H. E.,” care this Journal. | 


GOIN! GOIN: GOIN!!! 


eee 
should be neatly and accurately 
wrapped before banking. We 
J wale the only device that” will de 
it properly. Suecessful bankers 
give these to their customers. If 

? you prefer to buy, ask any sta- 
tioner for them, or write to us for prices and free samples. 


ALVORD & CO., Mfrs. ne se S.A. 


MOSES G. WILDER, 


Mechanical Engineer, 

















'816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 








Patent Lava Gas sa 
UNIFORMITY 
GUARANTEED. { 


ALL SIZES 
AND SHAPES. 


CM. STEWARD MFG. CO., 


" CHATTANOOGA, TENN. 
















Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 


OPERATING EX- Koncemt 


PENSES. 
pensive. 








Not Ex- 
Write to 











re Xe a 








1842 « 


fleily & Fowler, = 1894 





LAUREL IRON WORKS. 








Sete eeeeeeeereee 


Gash 


With or Without 


Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


eee eeeereeeeeee 


ee eee eeeeereeee 


olders* 


Single or Telescopic. 


Iron or Steel Tanks. 
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Is Superior-to All Others in 
Economy, Safety, Durability, 
Efficiency, Capacity, 
Quality of Steam Produced, 
Combustion of Fuel, 
Accessibility for Internal and 
External Inspection™Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 
CORRESPONDENCE SOLICITED. 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East 13th Street, New York, U.S. A. 




























witli 


vy 





ms 
IU 


Cable Address, “ PATLA,” New York. 
Long Distance Telephone, 1229--18th St., New York. 





Not Connected with any other Concern in the U.S. 


By NORTON H. HUMPHRYS. Price, $2.40. 
Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 


THE HAZELTON OR PORCUPINE BOILER. 








SS ee ee aes aie eee Cem Lar Pames 
THE CHEMISTRY OF ILLUMINATING GAS. 





FF. BHHREND, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKES, FIRE CEMENT, 
Stettin “Anchor” & “Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 











Analysis, Samples and Particulars on Applics- 
tion. 





- Used and recommended by New York Coal Tar Chemical 
Co., Mica Roofing Co., Philadelphia Gas Works, S. E. Bar- 
rett Mfg. Co., M.Ehrett, Jr., & Co., etc. Write for Circ’lars, 


CLAYTON AIR COMPRESSOR WORKS, 


26 Cortlandt Street, New York. 











RELIABLE 












Gas Stoves, 


PARLOR GRATES and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES. 











brass plated Stove. OUR NEW 
is by far the most beautiful Cylinder Stove ever offered the public. 


Twelve new Heaters of beautiful design and finish added to our 
already large line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on the 
market. Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish:ftom a plain iron to a full nickel or 
BRILLIANT RELIABLE No. 849 








SEND FOR 1895 CATALOGUE. 














The Schneider & Trenkamp Co., 


Sole Manufacturers, 
Cleveland, Ohio. 
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JEWEL GAS STOVES 


Are Unequaled. 














E"or 1804. 


78 Styles, 


Listing from 75 Cents to $68.00. 


senda for Catalos. 


Reduction in List. 


GOOTLE M. Clark & COmpAy, 


MAKERS, 


149-161 —s Street, onsets 





The New No..393. $49.00. 


PERFECTION .... 


GAS STOVES AND APPLIANCES. 
We Make 105 Styles for 1894, mere from $1.50 to $250 List Price. 


CONSISTING OF 


GAS STOVES and RANGES. 

HOTEL RANGES, BAKERS and BROILERS. 

WATER HEATERS. — 

FIRE PLACE GRATES. 

RADIATOR, SQUARE and ROUND HEATERS. 

LAUNDRY and TAILOR IRON HEATERS. 

HATTERS’ IRON HEATERS. 

KILNS FOR FIRING CHINA. 

KILNS FOR FIRING<GLASS. 

COFFEE ROASTERS. 

Taw" SISTOV — MELTING and SOLDERING FURNACES. 
Qs J P; 

















SEND FOR CATALOC. 


MILWAUKEE CAS SPOVE C0, 


Milwaukee, Wis. 








One of Our Leaders. 
Bastern Salesroom and Warehouse, N. Y. City. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. GEO. H. SAGE, Secretary. 


®BERLIN IRON BRIDGE CO. 
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\ 
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ey 


\ 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Lynn Gas and Electric Company, at Lynn, Mass. The building is 37 feet in width by 64 feet in length, with brick side walls 
and an Iron Truss Roof covered with corrugated iron. A building of this kind cannot possibly take fire, as 

















the interior appointments are such that there is little or no woodwork used about the construc- ? 
tion of the plant, and no woodwork used about the side walls or roof. 
Write for Illustrated Catalogue. 

Office and Works, No. 6 KRailroad Avenue, East Berlin, Conn. 
ALex. C. HUMPHREYS, M.E., ARTHUR G. GLASGOW, M,E&., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicTroria ST., 

(64 sroapwar,) LONDON @& NEW YORK, LONDON, 8. w., 
wew YORK. “ HUM@LAB."* ENGLAND, 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 








To Gas Companies. DURAND WOODMAN, Ph.D., 


ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
We make to order CAP BURNERS to burn any amoun' 


Promptly secured. ‘Trade-Marks, Copyright | Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
soe. We report, whether patent can be | MAIN PROVING APPARATUS. CHEMIST. 


be 
secured or not, free of cha Our fee not due | - : 
until patent 18’ page Book Free. Oo. A. GEFRORAR, PR RSD Cet, Die fy Pate, Se 

INCTON, D.C. 248 N. Sth St., Phila., Pa.| Laboratory, 127 Pear! (S0 Beaver) St. N. ¥.- 


Analytic and Technical 














Pa RR te 
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AMERICAN 


StS SPs 


METER CO. 





ESTABLISHED 1834. 


Sat. (15 
Sun. |16) 6.40 pm) 
Mon. !17| 6.40 | 
Tue. 18) 6.30 
Wed. 19) 6.30 
Thu, |20| 6.30 
Fri, |21) 





Sun. |23) 6.30 [1 
Mon. |24| 6.20 
Tue. (25) 6.20 
Wed. '26! 6.20 
Thu. |27/| 6.20 
Fri. (28) 6.20 
Sat. (29) 6.20NM 
Sun. |30) 6.10 








SEPTEMBER, 1894. 


6.30 10.40 
Sat. (22) 6.30 1@/11.40 


INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 


\Wable No. 2. 








ra Table No. 1. | NEW YORK 
= FOLLOWING THE CITY. 
= MOON | ALL Nieur 
» LIGHTING. 
S i eae 
EB & Light. extinguish) Light. | a 
P.M. | A.M. 
Sat. 1) 7.00 pm) 4.30 AM); 6.30 4.20 
Sun. | 2| 7.00 4.30 | 6.30 | 4.20 
Mon. | 3) 7.00 4.30 || 6.15 | 4.30 
Tue. | 4) 7.50 | 4.30 || 6.15 | 4.30 
Wed.; 5, 8.30 =| 4.30 || 6.15 | 4.30 
Thu. | 6) 9.10 FQ 4.30 || 6.15 | 4.30 
Fri. | 7) 9.50 | 4.30 || 6.15 | 4.30 
Sat. | 810.50 (4.30 || 6.15 | 4.30 
Sun. | 9/11.50 | 4.30 | 6.15 | 4.50 
Mon. |10)12.50 am 4.40 || 6.05 | 4.40 
Tue. 11} 1.50 4.40 || 6.05 | 4.40 
Wed. /12/ 2.50 | 4.40 || 6.05 | 4.40 


Thu. |13\NoL. |NoL. || 6.05 | 4.40 
Fri. |14,NoL.ru\Nol. || 6.05 | 4.40 
NoL. |NoL. 


=) 
> 
~ 

al 
p= 





7.50 PM 

8.10 4.50 
8.30 4.50 
9.10 4.50 
9.50 4.50 


a 
qr 
© 


2.50 AM 
2.10 

3.30 5.40 | 5.00 
4.50 5.40 | 5.00 
4.50 5.40 | 5.00 
4.50 5.40 | 5.00 
4.50 5.40 | 5.00 


th Or Or Ot Or Or Or Ot © 
eo ouc oor or or cr or or 
i 
é 


GU OT OT OT ST Ot OT OTD ¢ 











| 5.00 5.40 | 5.00 


TOTAL HOURS LIGHTING 
DURING 1894. 





By Table No. 1, 
Hrs.Min, 
January. ..244.10 
February... 195.30 
March... . . . 206.20 
"See 169.40 


Ns ko 135.40 


August. .... 162.20 
September. . 174.10 
October. . ..211.20 
November. . 221.00 
December. .245.30 





Total... .2274.20 | 


By Table No. 2. 
Hrs. Min. 
January. ..423.20 
February. . .355.25 


March.... .355.35 
April... ....298.50 
May....... 264.50 
pee 234.25 
July...... 243.45 
August ... . 280.25 
September. . 321.15 
October... . 374.30 
November. . 401.40 


December. .433.45 








Total. . .3987.4° 
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ROOTS’ 
GAS EXHAUSTERS. 


Recently we have had Patents allowed on important im- 











provements on our Exhausters. 

With these improvements we have taken a very decided 
step in advance of all our past efforts. 

New cuts will soon be out. 





Inquiries 
Cheerfully for 


Answered. Catalogue. 





| 


BYE=-PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg., Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED ~ 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 





























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 














Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 








Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 





4 
PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION CO. 


ForRT Wayne, IND. 











Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
_ Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 
CENTER VALVES, 
operating 1 to 4 Boxes. 
COAL GAS BENCHES, 


Etc., Etc. 














W. H. PEARSON, J. T. WESTCOTT, Gen’l Mang’r & Treas L. L. —— Chief Engineer. 
(Formerly with The United Gas Improvement Co. ly with the United Gas Improvement Co.) 


the ECONOMICAL GAS APPARATUS CONSTRUCTION C0, Ltt 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Qwners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an appa: atus 
of novel construction, which enables us to make a . tter and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to quantity of fuel and oil used, make per diem, and'candle power. We also make an 
apparatus which is especially designed for small Gas Companies, 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


Goal Tar Genealogical Tree 











MR. T. VINER CLAREHE, of . es Hns.. 
Having compiled a novel Chart or Map illustrating the various 
CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 





A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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NATIONAL GASox WATER Go., 


218 La Salle St., Chicago, Iil. 








HENRY 0. REW, President. “NA. McOLARY, Secretary. 


IRWIN REW, Treasurer. 





E. E. MORRELL, Engineer. 


Builder and Operator ofr Gas Workgs. 


SOLE OWNER OF THE 9 SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 


FOR THE MANUFACTURE OF CARBURETED WATER CAS FOR THE MANUFACTURE O- CARBURETED WATER CAS 

DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 

OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. © AND EFFICIENT. 


PLANS AND CUARANT=ED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” - bala 


substitute for lime. We guarantee a large saving, both in cost of material and labor 

















OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION . 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





: Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use t':em profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERTRON MASS 








For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN: SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 

do Iron, containing no sawdust, thus effecting 
= =—_ a saving in freight, leaving the consumer to 
a furnish the diluent at a nominal cost. It is now 














——— = SSeS 3) SSS 
used by the largest gas companies in the West. 
ER BLOWER COM PA NY Full information, with references to many us "rs. and prices 
9 | delivered in any locality, furnished on application to 
H.W. Douglas (“atséomosn-) Ann Arkor, Mich. 


WILBRAHA 





PHILADELPHIA, PA. 
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JAMES D. PERKINS. PERKINS Fee coO,, 


F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


tandard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 

Clinch Valley Gas Coal, and the 

Qld Kentucky Shale, tor enriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more —livered at any required point in the United States or Canada. 








SCciEN TIiEIC BookE: s. 





Kin@’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $8. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THoMas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W.J.DIBpIN. $83. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 

COAL; ITS HISTORY AND USE. by PRoF. THORPE. $3.50. 

THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 


40 cents. 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Suae. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50, 


FUEL AND ITS APPLICATIONS. $7.50, 





NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 


GAS ENGINEER’S LABORATORY HANDBOOK, by JoHN 
HORNBY, F I.C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by Str D. SALOMONS. $1.50. 
DYN. %O BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FoRBES. Paper. 40 cents. 


DOMESTIC. ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co.., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrk§: EE. 


MINES, = 
WHARVES, = 
OFFICE, - 


ROUSSEL & HICKS, 
71 Broadway, N. Y. 


*  (Clarksburgh, Harrison Co., West Va. 
- Locust Point, Baltimore, Md. 


44 South Street, Baltimore, Md. 


BANGS & HORTON 


60 Congress St., Boston. 


ENRICH YOUR GAS 


AGENTS, } 





“BEAR CReeK” GANNet |” 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTABLE 
COKE CRUSHER. 


aune Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Saat aed a Soiicited. 




















GREEN ouGH'S 


“DIGEST OF GAS LAW” 


Price, $35.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent { 


Ae M. CALLENDER & CO.. 32 Pime St., No.1 


‘| Coal has been largely used by the Gas Companies of New 





——- (ee = 


PENN GAS COAL CO. 


OFFER THEIR 


Coal Carefully Screened =~ Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office -: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EDMUND H. MCCULLOUGH, Prest. CuHas. F. GODSHALL, Treas. H. C. ADAmMs, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rOoOINTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
England and the 

Middle States, and its character is established as having no superior in gas- 

giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL Co. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
Toledo, OQ. and Pittsboureaeh, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. Jd. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec, & Treas. 
CHAS. E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 














LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.R., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 16th Street and Avenue 0., N. Y 















CVRD, BORGWR 


23° S7, ABOVE PACE FYULALA.SAC.S.A. 


Fire Brick 
~AND 


-CLay RETORTS#: 



















Works, 
_OCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg.,Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 37%. 


Successor to WiLtIAM GARDNER @& SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 














EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y 
Fire Brick, Tiles, Etc. 

tting 
pieces, making up all bench-work joints, lining blast furnaces 
Economic 
PRICE LIST. 


(ESTABLISHED 1856.) 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
Clay Gas Ketorts, 

BENCH SETTINGS, 
GEROULD'S IMPROVED RETORT CEMENT. 
A vement of great value for patching retorts, pu on mouth- 
and erpolas. This cement is mixed ready for use. 
and thorough in its work. Fully warranted to stick. 

in encores pet pound 

In Kegs less than 100 “* ee a » 
Cc. L. GEROULD.& CO., 


N. 3d & Prospect Avs., Mt. Vernon, N.W. 
Western Agent, H. T. GEROULD, Centralia, Ils. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jacoard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvuGusT LAMBLA, Vice-Prest. & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim. 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 imches), Baker Oven Tiles 
13x 13x23 and 10x10x2 


| WALDO BROS., 88 WATER ST., BOSTON, MASS 


Sele igeuts the Yew Kugiand States, 








King’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances. 





A. M. CALLENDER & CO., 32 Pine Street, N, ¥. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 








% Gas Apparatus, 


No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 





(a 


< 2s . ANY 
anne \ WANS\ 


506-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 








"reconpne PRESSURE GAUGE) — SASHOLDER TANKS AND 
rrconnosenoars|GAS WORKS MASONRY COMPLETE 


Street Gas Pressure. Plans prepared and Estimates furnished at short notice 
; Simple in Construction, J. P. WHITTIER, 


Accurate in Operation, | 70 Rush St., Near Division Ave., Brooklyn, N. ¥. 








Low in Price, 
Fully Guaranteed. 





The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.LC. 
Received Medal at Worild’s Price, $2.50. 
Columbian Exposition. | a. m. cALLENDER & CO., 32 Pine Street N. Y. City 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 











FLEMMING’S 
GeneratorGas Furnace 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 








AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER &C>)., 
32 Pine Street, N. ¥ 


MANUFACTURERS OF 


Bartlett Street Lamp Mfg. Co. 
_e, Globe Lamps, 


FOR 
Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps. cosce ana satcercom, 
Jacob G. Miner, 4" & 42 COLLEGE PLACE, - - N. ¥. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 

















Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOL: ER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 





H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WAT, TEAANM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity. 


Tubular, Pipe and Sinuous Friction 


CONDENSERS 


of all Sizes. 


XX KK 

















| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 





Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Soke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


-—— ALSO — 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 





Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present CenterSeal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest. gutput. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 


Hy 


93 
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BARTLETT, HAYWARD & CO. 


‘thai timacare. RAC. 











trile Double, & Sagi PURIFIERS. 
GASHOLDERS, CONDENSERS 
i) Holder Tanks,” Scrubbers, 
ROOF FRAMES, BF BENCH CASTING 
Cirders. OL STORAGE TANKS 
BEAMS. Boilers. 





The Wilkinson ¥ Water ‘Gas ~ eens 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


me NEW YORK MARINE PAINT CO. 
ODIO YALYE MPO. (0.,| "Ss ecmmone 19 smacr= & aac. 








MANUFACTURERS OF aa has is | 
VAILV ft -+-1% 
ALVES, ye as iene ke. “' 
a | F 
Double and Single Gate, 4 in. to 72 in., outside and warner 
inside Screws. Indicator, etc., for Gas, MANUFACTURERS OF _ 














Water, Steam, Oil and Ammonia. 


PAINT“ Holders 


And ail Ironwork about Gas Works. 
POUGHHEEP SIE, Due ae 


GASHOLDER PAINT. 


Usce Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO, 


ANUFEUTURERS OF 


Valves and Gates in Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independen 
Nozzie Valve. All Work Cuaranteed. 
Works & Gen”! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





ALSO, 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 
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rmtromswe (ts RD, WOOD & CO. “ei. 


usnureteiamnin 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 











SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


(PATENTED) CUTLER’S 
PATENT FREEZINC PREVENTER 




















PURIFIERS, CONDENSERS, SCRUBBERS. FOR GAS HOLDER CUPS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. } HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 


IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


~ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0fFicts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 




















\ 





BUILDERS OF 


Gras Exoliders. 


Single and Multiple Section Gas Holders a Specialty. 


W J 
AN x 
y, \ 
J ‘ 


i 
a> 
A ei |< 
| Is. 
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7. Wrought Iron Gas Holder Tanks. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No 82 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION, 





JAMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & 11th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N.J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Piain, 
Mass.; Northern Liberties Gas Co., Phila, 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 


H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest. T.H. Brrcn, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STAcH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY : WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. 


+H. Cc. SLANEY, JOSEPH P. GILL, 
GAS ENGINEER, 
Gas Hn sineer 


59 Liberty St. (Room 31), N. Y. City. 
466 Sixth Street, Brooklyn, N. Y. | Plans, Estimates and Specifications furnished 


for new works, Coal or Water Gas, and 
for alterations and extensious. 


JOS. R. THOMAS, 
GEORGE R. ROWLAND, wo. 32 Pine Street, N.Y. City. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con | 
struction of new works or alteration of old works. Special 
‘attention given to Patent Office drawings. 


Office, No. 245 poatesianton N. YW. —_ 

















} 
Plans, Specifications and Estimates furnished for New 


Works, Alteration or Extension of Old Plants. 








| 
| 








CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS. AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 
€ither for New Works or Extensions to Old Plants. 














ILLUMINATIN G GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, Hartford, Conn. 





| 











No. 


WM. HENRY WHITE, 


S32 Pime Street, 


New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


ova 


Plans and Estimates Furnished. 
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Woods Gas Scrubbing and Enriching Apparatus. 
























End Elevation. Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve! 

prought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 

inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 

and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
..aterial. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y. City, 


THE WALKER TAR * CARBONIC ACID EXTRACTOR. 


More than 83OO in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won't. 


om GEORGE SHEPARD PAGE'S SONS, 


Suit by SBELL-PORTER CO., 2465 pais N. f. : Sole Agents. 69 Wall Street, New York. 


FIELDS ANALYSIS 


 aE"or the Wear 1892. 


An Analysis of the Aceounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN Ww: FIELD Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. GAS METERS. 


THE OHIO PIPE COMPANY 


wens | WARREN FOUNDRY AND MACHINE 6O., 
Cast Iron Gas & Water Pipe,| a. Eatabiished 1856, Works at Phillieburgh, NJ 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


obec CAST IRON WATER AND GAS PIPE 


and Specials, Architectural Castings, Building Columns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 


JOHN FOx, : 








GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 


























160 Broadway, N. Y. Mi. J. DRUMMOND, (7 ein Doicosos, Fret Beer Tide, Poi, Pa 
CASTIRON GASSWATERPIPE neem sea 
SPECIAL CASTINGS, FLANGE PIPE, Cm |} 
KAMP POSTS, Etc, Ric, | SMCML GATIMGE AND LAMP PORTE. 7 oy treo TASTING 
General Foundry and Machine work. | [filte, Corbin Building, 192 Broadway, Ny.) io pane ATER AND GAS ag. Ete. 











THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. CINCINNATI, OHIO. 


Pp | PE Purifiers, Condensers, Serubbers & Center Valves 


SPECIALS, FLANGE PIPE, AND LAMP POSTS. 











N. Y. AGENCY, 


Bartlett Lamp Mfg. Co., 


Factory 
and Office 





ct ban nee ™ es | Erie, Pa. 


40 College Place, 
New York City. 


| ESTIMATES FURNISHED 


| 
ri ae as = 2: OBEUENEN 2020 ne ae 1 
a ‘ see = ete 3 : ON APPLICATION. 


Telephone, 1125 Courtlandt. 


See Se Se ee 


vy aie 
Ree Wie: 








METRIG METAL GO., 


MANUFACTURERS OF 


ry fas Meters 
FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 


McELWAINE-RICHARDS CO., 62 & 64 W. Maryland St., Indianapolis, Ind 





Ral 





Agts.. 
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NATELAN Thi TOLLS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - “7 Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 











Established 1849. 


With the best frcilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is 2nab 
snes antoe vor Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St, 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Gas Stoves. 


BHistablisahed 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and ry fas Meters, 


STATION METERS, METER PROVERS, 
AXZPHRIMENTAL METERS, SHOW OR GLAZED METEBS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 




















Cox’s Gas Flow Computer. 


“%; 1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
&.. Ceeruet ou yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
: ar COMPUTER, \ 2. When the required discharge and the length.of pipe are given, the diameter corresponding to 
: any pressure is at once seen. 
3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is al once found. 
4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations, 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & C0., 32 Pine St.,; N.¥.; or WM. COX, C.E., Stapleton, N. Y. 
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GAS METERS. 














GAS METERS. GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 





STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 


GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
A. i : 
Manufactories: GSAS STOVES. cneaiiin seal aon 
SUG@’S “STANDARD” ARGAND BURNERS thane Seamgeapedaeada 
512 West 22d St., N.Y. SUGG’S ILLUMINATING POWER METER, : 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. 222 Sutter Street, San Francisco. 








EELME & MeciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATICN METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





a” 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 

















A CONVENIENT : aj 7 
BINDER for the JOURNAL. © |he American Gas Engineer 
~=s«' and Superintendent's Handbook. 
omar. By WM. MOONFTY. 
en, ignanaseliecriomn nies ieen 
ser A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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The advertisement of 


JOHN J . GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week. 











$0060 06h 0000 00050000009 0od00c e000 ccc cheb SOP POMTNRODY deb wd Besececocce veceeeeeessees ie ie For efficiency and low gas consumption. 
For smooth and quiet running. 
For simplicity of construction and grace in design. 
For general reliability. 
eee ee meee ee eee e ee ETO E EEE EE EE SEES HESS SOOSEE ESOS ESTEE EEE EEOEEE ESE EEE EEEE EEE EEEEESEEES For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 





Our SIMPLICITY, as far as is 
: possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing. Built on scientific 
principles, with a view 
era to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, IK 
good for one year. 
With timing device for igni 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. i=3d to 120 H.P. 


The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 





It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the’past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “ OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila,; Pa. 


NEW YORK, 18 Vesey St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 





